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TYEACHER EFFECTIVENESS AS RELATED TO TEACHER-PUPIL
INTEF.ACTION, TO CLASSROOM CLIMATE, AND TO CREATIVE ABILITIES
OF THE TEACHER WAS STUDIED. THE SAMPLE CONSISTED OF THE
ORIGINAL 127 MATHEMATICS TEACHERS, GRADES 6-12, WHO
PARTICIPATED IN THE SCHOOL MATHEMATICS STUDY GROUP (SMSG)
EXPERIMENTAL INSTRUCTIONAL MATERIALS EVALUATION PROGRAM
(1959-60) . DATA WERE COLLECTED DURING THE 1960-61 AND 1961-62
SCHCOL TERMS. COMPLETE PREDICTOR AND CRITERION DATA WERE
; - OBTAINED FOR 63 SUBJECTS AT THE ENP OF THE SECOND YEAR. THE
J - SMSG MATERIALS WERE TAUGHT BY THE LJBJECTS IN ONE OF THEIR
CLASSROOMS. THE STUDENTS WERE PRE- AND POST-TESTED FOR
MEASURES OF (1) EDUCATIONAL AND MATHEMATICAL PROGRESS, (2)
ATTITUDE, AND (3) APTITUDE. CONCLUSIONS, IMPLICATIONS, AND
RECOMMENDATIONS WERE DISCUSSED UNDER THESE HEADINGS-- (1)
TEACHING EXPERIENCE, COURSES AND GRADES, AND PROFESSIONAL
PARTICIPATION, (2) TEACHER PREPARATION TIME, (3) REPORTS OF
TEACHER AND PUPIL ACTIVITIES, AND (4) STUDENT ATTITUDES. THE
RESULTS SUGGESTED THAT THE CONVENTIONAL QUALIFICATIONS OF
TEACHERS DID NGT DIFFERENTIATE TEACHER EFFECTIVENESS AND THAT
TEACHER EFFECTIVENESS POSITIVELY AFFECTED STUDENT ATTITUDES
TOWARDS TEACHERS, METHODS, AND THE OVERALL $CHOOL CLIMATE.
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Chapter 1

TEACHER CRARACTERISTICS AND THE INTRODUCTION O NEW CURRICULAR MATERIALS

A general problem throughout education has been the deterx-
mination of what teacher characteristics affect the _2arning of
students, In spite of its tremendous and pervasive importance,
however, there has been little educational research bearing
directly upon the problem and generally this has not been very
penetrating, especially in the conceptualization, identification,
and measuremen: of teacher characteristics. The problem of
determining what teacher characteristics affect student learning
becomes especially crucial in the selection and training of teachers
to introduce naw curricular materials such as those developed by
the School Mathematics Study Group. Even if this information were
not used in the selection of teachers. to introduce these materials,
information about the characteristics of teachers that facilitate
the learning of such materials would be usefvl to those who
conduct workshops and other educational experisnces for such
teachers and to the teachers themselves,

One of the problems of the directors of the School Mathematics
Study Group (SMSG), and the Mimmesota National Laboratory in
particular, was to determine whether the new curricular materials
produced by SMSG are adapted to the wide variation in teacher
ability. Through the student materials and teacher manuals,
efforts have been made "toc build in" effective ways of learning
for students and effective patterns of teacher behavior. It is
important to know the extent to which students and teachers
reepond constructively to these efforts and whether or not this
kind of constructive response is related to student learning.

It was considered important by the Director of the Minnesota
National Laboratory to know whether any special q- lifications
are required for a teacher to use the materials adequately and
what aids should and can be given t':ie teacher to enable him to
teach the materials effectively. it is obvious, of course, that
such information would provide useful clues concerning solutions
of the largsr general problem of selecting, appraising, and
educating teachers,

Barr and his associates (1946) tried to predict pupil gain
in achievement from data available while the teacher was an under-
graduate, None of the factors they considered had a very high
correlation with student learning as measured by achievement gains.
In an earlier study in social studies, Barr (1929) had pioneered
in conceptuslizing and observing a variety of teacher characteristics,
but he had used the ratings of experts instead of pupil gains in
achievement, He combined eleven items that showed some promise
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into scales called the Index of Mesnimgful Discussion and the
Index of Immediate Rscall. The Index of Meaningful Discussion
contained the following items, some of which are of specific
concern in the present investigation:

1. Percent of fact questions on unprepared material

2, Percent of thought questions on unprepared material

3., Percent of thought questions dealing with local situations

4., Nusher of participations growing out of spontanecus pupil
digcussion

5. Number of teacher explanatiomns

6, Number of times teacher presented factual informatiom

J. Times teacher raised a question as to the correctness of
a pupil response.

The Index of Immediate Recall contained the following items:

1. Questions demanding recall of specified fact

2, Number of factual questions on prepared material
3, Number of thought questions on prepared material
4. Number of times teacher indicated answer correct.

Barr's study has been criticized for its inefficient methods of
recording behavior, A part of the present study repzesents an
attempt to obtain data similar to much of those obtained by Barr
in a mere economical and efficient memmer, through teacher logs
and self reports, and to employ as criteria measures of student
learning in mathematics,

In intensive and elaborate studies of teacher characteristics,
Ryans (1947, 1960) included messures of classroom behavioral
patterns, He did not attempt to correlate his measures with
student learning as measured by achievement gains. Wright (1959)
and McKeachie (1959) have developed rationales for the observation
 of mathematics teaching, but apparently they have made mo attempts
to validate their observations by measures of student achievement.

The major gaps in knowledge that concerned the investigators
in the present study center around the use oi measures of the
thinking characteristics of teachers (as reflected in teacher logs
and self reporis) and measures of classroom interaction (as
measured by observations and a pupil questionnaire) as predictors
and measures of gains in achievement and student aptitude in
appropriate regression equations as criteria of feacher effectiveness.

Previous Research in the Minnesota National Laboratory

In 1958, the Minnesota National Laboratory for the Improvement
of Secondary Mathematics was established to provide facilities for
statewide testing of the mathematics materials being bproduced by
the National School Mathematics Study Group (SMSG, Newsletter No. 2,
1959), With Professor Paul C. Rosenbloom, the Principal Investigator
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in the present study, as director, this Laboratory became a part
of the Division of Instruction in th: Minnescta State Department
of Education, During its first year, the Laboratory conducted
two experiments, one in the seventh and eighth grade and one in
the ninth grade., Twenty=one teachers participated in the first
and fifteen in the latter. In 1959-60, the experiment included
a total of 127 teachers from grades six through twelve.

Below the ninth grade, the School and College Ability Tests
(SCAT) were given as a measure of aptitude and in the ninth grade
and gbove the Differential Aptitude Tests (DAT) were given, The
Sequential Teats of Educational Progress (STEP) in Mathematics

" were given as pre~ and post-tests in September and May respectively,

The measure of effectiveness used in identifying the most and
least effective teachers in these early studies, as well as in
the present one, is the regression coefficient of the post-test
achievement scores of their pupils on the pre~test achievement
and aptitude scores. While it is true that the STEP tests do not
assess some of the new and specific objectives of the SMSG
materials, they are generally accepted as assessing a variety of
comaonly accepted objectives of secondary school mathematics
education. Furthermore, leaders in the production of the SMSG
materials were anxious to be able to answer the inevitegble
questiocas as to what losses and gains in the achievement of
present goals could be expected from a change to the SM3G mater-
ials {SMSG, Newsletter ,No, 10, 1961).

Intrigued by some of the teacher cheracteristics and classroom
behaviors revealed by the teacher logs submitted in the 1958539
study, Rosenblom asked Flandexs to seek to differentiate the five
most and five least effective teachers according to his criteria
on the basis of the classroom interaction revealed by the logs,
Similariy, he asked Torrance to try to differsntiate them on the
basis of their thinking charactexistics. The teachers had been
instructed to select any twc days the first week and submit a
log of teacher and pupil activities, Por the next week, they were
asked to select any two of the other three days of the week.

They continued in this way for the remsinder of the school term.
They wexre asked to report such teacher activities as the following:

Advance preparation

Introduction of present phase of work
Demonstrations

Questions raised by teacher

Explanations to class and to individual students
Indepsndent time

Homework assigned

Materials studied by teacher

Suggestions

Evaluation of effectiveness of material, teaching, and learning.




They were also asked to include the following aspects of student
activity: |

Group activities

Individual sctivities

Evidence of interest in non~assigned work

Class discussiomns

Incidents of discovery or nonediscovery

Extra problem solving

Math club, fair exhibits, cholce of courses for next year.

The logs were of a free-response type, some giving an excellent
picture of the thinking of the teacher and his pupils and others
' Tevealing little concerning these processes.

Torrance first analyzed the dally logs of the five most and
five least effective teachers in the 1958-59 experiment in an
attempt to classify the types of mental operations represented
by the teacher and pupil activities reported. Guilford's mental
operations (cognition, memory, convergent production, divergent
production, and evaluation) were adopted for this purpose
(Guilford, 1959). The analyses indicated that the distribtuion
of activities among the mental operations categories for the two
groups differed significantly. The more effective teachers tended
to report more thinking activities (convergent, divergeat, and
evaluative) than the less effective ones who reported proy-rtione
ately more recognitive and memory activities.

A new scheme was then devised for analyzing the evaluative
behavior of these teachers as reflected in their logs., The
categories used were: negative evaluation, positive evaluaticna,
and trouble-shooting, diagnostic, or hypothesis-making and testing
evaluation. The more effective teachers were found to report far
more of the trouble~shooting or hypothesisemaking and testing
activity, vhereas the less effective ones reported a greater
proportion of negative and positive evaluatiom,

The latter part of this investigation was replicated on the
basis of the logs submitted by teachers participating in the
1959-60 experiment (Torrance, 1965). The logs of the 14 most and
14 least effective teachers according to the criteria developed
by Rosenbloom were analyzed according to essentially che same
procedures as had been used in the earlier study. The results
obtained were almost identical to those obtained earlier, Detailed
examination of the hypothesis-making behavior of the two new
groups indicated that the thinking reflected by the hypothesis-
making behavior of the less effective teachers tended to be quite
vague and general and mot very insight-producing. They also tended
to report conclusions or hypotheses as having been tested and in a
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finalistic, absolute manner. The results also suggested that
teachers whose evaluations are predominantly positive may actually
be unaware of the difficulties their pupils are having in learning.

A major limitation of the data produced by the 1958-59 and

'1959-60 teacher logs was lack of uniformity in reporting and

difficulties in quantification, As will be described in Chapter 3,
the direction taken in the 1960=-61 study was to construct a
checklist covering most of the kinds of behavior obtained in the
earlier logs and combine with it a series of nine end-of=the=
month reports which in actuality were intended as productive
thinking tasks to reveal further the thinking characteristics of
the teacher, The direction taken in the 1961-62 study was to
repeat each month three of the more promising end-of=the-month
reports designed as productive thinking tasks. Measures of pupil
attitudes were also added at this time,

Special Concerns of This Study

In relation to the SMSG concern as to whether their new

curricular materials are adapted to the wide variations in

teacher ability and qualifications, the first concern was with
the most commonly used measures of teacher qualification and
ability, Is there any correlation between the teachexr's effec~
tiveness as determined by student learning and grossly measurable
qualifications such as experience, grades in undergraduate and
graduate mathematics courscs, and activities in the teaching
profession such as conducting mathematics clubs, working on
curriculum committeas, professional writing, and the 1ike? The
analysis of the data from 25 classes in grades six through eight
in the 195%=59 study had yielded no significant correlati- s,

It was believed, however, that the sample was not large eiough,
in the light of the variability of teacher effectiveness, for

- the results to be conclusive.

in view of the negative results obtained in the 1958=59
study it was decided to consider the kinds of variables that had
been suggested by Flanders and Torrance. Thus, the study reported

 horein asked such questions as the following:

Is teacher effectiveness related to the pattern of
interaction between teacher and studeitt and to the
classroom climate created by this interaction? The
hypothesis is that the measures of classroom intere
action will be related significantly to pupil gains
in achievement, corrected for aptitude,
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1s teacher effectlveness related to the thinking

abilities of teachers as reflected in the logs submitted
by teachers throughout the school term? It was hoped
by the investigators that they could devise teacher rating
forms that would yield measures of productive thinking

~ .abllity and that these measures might be related signifi-
cantly to pupil gui.us in lchlevemsnt, corrected for
apti.tude. A .
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Chapter 2

THE LITERATURE ON MATHEMATICS TEACHER CHARACTERISTICS

_ Although there is practically no literature on the thinking
characteristics of mathematics teachers, a variety of previous
studies provided guides for developing the instruments used in

this study, in analyzing the data, and in interpreting the results,
The most useful clues have come from reviews of the literature ‘
on the teaching of mathematics, studies of teacher characteristics
and qualifications, attitudes toward mathematics, the role of
assessment and evaluation on mathematics teaching, studies of
teacher behaviors and claseroom styles, some of the literature

on teaching and learning methodologies, studies of student thinking
processes and skills, and studies of the nature of mathematics
learning and problem solving., Some of the more relevant studies

in these areas will be reviewed in this chapter,

Reviews of Literature on Mathematics Teaching

Some of the more recent reviews of the literature on the
teaching of mathematics help to give perspective to the body of
literature with which this chapter is concerned. Dodes (1953)
reviewed the literature of mathematics teaching and organized it
under seven headings representing content, methodology, and the
role and function of the teacher, Johnson (1957) reviewed and
discussed the implications of research in the psychology of learning
for the teaching of science and mathematics. Henderson (1963) in an
analysis of research on the teaching of secondary school mathematics
discussed findings under three headings:

(a) Methods research =~ which aims to determine which

| factors are maximized and minimized by a certain
teaching method, The %wo major methods of teaching
secondary school mathematics are the "tell and do"
and the heuristic or discovery method.

(b) Curricular research -- which focuses on the relationship
between the subject matter taught and student behavior.

(c) Research which studies the relationship between teacher
or teaching variables and those student behaviors which
under various hypotheses are related to these variables,

More recently, Brown and Abell (1965) reported on the results of
a questionnaire survey of research in progress at U,S, colleges and
universities on mathematics teaching during the 1961-62 calendar year.




Studies of Teacher Characteristics and Qualificatioms

Calabria (1960) studicd the educational and professional
background of a group of secondary school teachers nominated as
"effective" in a statewide survey of New York school administrators.

Of a total of over 1300 teachers nominated, 770 responded and
250 were selected for a checkelist project; the balance were sent
postcard inquiries. Information was secured in the following
four areas: (1) undergraduate preparation in major fieid and
' professional education; (2) teaching experience; (3) certification
status; and (4) graduate training, Tabulations indicated that

:uccesoful secondary school teachers in New York were characterized
ye

(a) A greater emphasis on major field rather %han on
professional educational preparation as undergraduates.

(b) Considerable post-graduate training: 86 percent of the
group had an M,A, degree or equivalent; 67 percent held
graduate credits beyond the M.A,

(c) 70 percent had more than lolyears of actual teaching
experiencs; over 80 percent of the group had had prep=-
aratory practice teaching experience,

Leonhardt (1962) in a doctoral study examined the rela:ion--
ship between achievguent in mathematics and selected educational
factors, Forty-five secondary schools in Nebraska were randomly
selected, 15 from each of three different-sized enrollment groups.
Coop Math tests were administered to approximately 1300 students
in the 45 schoolié and further study made of the two highest and
two lowest rarnking schools in each enrollment group., Achievement
was found to be positively reiated to the size of school and to
school attendance in a town rather than a rural elementary school,

Examination of teacher experience and tratining revealed that
teachers in the high ranking schools had more undergraduate and

graduate preparation in mathematics and held longer tenure in
their positions,

In another doctoral study, McCardle (1959) compared the
mathematics achievement of pupils of teachers grouped according
to Minnesota Teacher Attitude Inventory (MTAI) scores (high,
medivm, low). Included in the study were 13 Minnesota schools,
with a total of 29 teachers and 1643 students enrolled in first~
year algebra courses., Measures obtained included pre- and poste
test scores on the Iowa test of ability to do quantitative

©
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thinking, the Davis functional competence in mathematics test
and the Elementary Algebra Test, Form 2.

Differences in achievement of pupils within the three
teacher groups were noted. Significant differences in mean
gains on the Iowa and Davis tests were found, with pupils of
teachers in the high MTAI group scoring higher tham those in
the other two groups, No significant differences in scores om
the algebra achievement test were moted, McCardle hypothesized
that high-scoring teachers on the MTAI are not as "textbook

~ bound" as teachers falling in the middle and low scoring group =« . 1
and that they instruct in a way that results in significantly
greater achievement on tests of quantitative thinking and func~ .
tional mathematical competence.

Analysis of teacher qualifications indicated that all of
the teacher sample had completed the B.A, degree and 14 of the
"+ 29 had taken some graduate work, Twenty-six of the 29 reported
either an undergraduate major or minor in mathematics, Years of
teaching experience ranged from five to 27 years, with a median
of 19 years teaching experience.

Schunert (1950) in another doctoral study of teacher charace
-teristics and pupil mathematical achievement reported a number of
factors significantly associated with achievement in Elementary
Algebra and Plane Geometry. He reported that:

(1) Classes taught by teachers who had more than-éight
~ years of experience exceeded the achievement of classes
taught by teachers with less experience.

(2) Classes of teachers who were graduates of state
universities or private colleges exceeded those of
teachers who were graduates of teachers' colleges.
The amount of college mathematics studied by the
teacher was not significantly related,

(3) Teaching factors such as the use of differentiated .
: assignments, the use of life applications and frequent
review were reported as significantly related to
achievement 1level,

~ Attitudes toward Mathematics

Attitudes as a variable in mathematical achievement have come
under scrutiny in several recent studies. Ellingson (1962) in a
study of junior and senior high school mathematics classes in Oregon




compared pupil measured attitudes, pupil attitudes toward mathe~
matics as estimated by teacher rating, classroom grades and
scores on an achievement test, The Mathematice Attitude Inventory
devised by the author was a 50-item Thurstone type scale concernsd
with four dimensions: (1) goals of mathematics instruction;

(2) mathematics for everyday living; (3) understanding our modern
culture and (4) over~all attitude toward mathematics., Results
indicated a significant positive relationship between attitudes
toward mathematics and achievement, In addition, Ellingson
reported a correlation of .48 between mathematics attitudes as

msasured by tha Inventory and teacher estimate of pupil affective
responses, ‘

In a similar study, Garner (1963) reported on his work with 1
45 first-year algebra teachers and a student enroliment of over
1100 pupils, Esach pupil and teacher was administered an attitude
inventory especially designed for the study; this was done at
the beginning and close of the school year. Academic preparation
in college mathematics and in professional educational courses
wvas asgsessed for each teacher., Significant differences were
found between teachers' background in mathematics and pupil
achievament in algebra. A similar positive relationship was
reported between teachers' attitudes toward algebra and the end-
of-course attitudes of their pupils, A similar trend has been
reported by Alpert (in Feierabend, 1959) who noted that during
the school year attitudes of elementary school students tend to
shift toward the attitudes of their teacher.

L 2l

The effect of attitudes on performance in mathematics was
investigated by Aiken and Dreger (1961) within a group of 127
entering college freshmen. In addition to scores on a Likert-
type msthematics attitude scale, three classes of variables were
considered:

(1) Achievement messures, including Differential Aptitude
Test (UAT) scores, classroom mathematics grades and
Coop Math Pretest for college students score

(2) Personality measures, including the Minnesota Counseling
Inventory and a personal data sheet

(3) Earlier experiences with mathematics ratings of former
math teachers, parental attitudes toward msth snd
parental encouragement; traumatic experiences with
math, etc, :

The Investigators concluded that attitudes toward mathematics
are related to intellectual factors and achievement, with an
emphasis on the role of direct experiences rather than temperanent
contzributing to such attitudes,

10




The idea that attitudes toward msthemstics are a culminative
phanomenon, with one experience building upon another is suggeoted
also by Morton and Poffenbarger (1959). 7Two groups of entering
freshmen were identified and studied at the University of California,
in an attempt to investigats the Gevelopment of attitudes toward
mathenatics -- a "positive" group that had indicated a strong
liking for mathematics and a "negative" group that had indicated
strong dislike,

No differences in over-sll high school grades, ability or
attitudes toward school in general, nor in reported emotional
adjustment in verious 1ife aveas were indicated. Pactors signifi-
cantly differentiating the two groups were the attitudes of the
fathors toward mathematics and the expectations of both fathers
and mothars of mathematical achisvement on the part of their
children. While achievement expactations on the part of parents
were the same for the two groups in regard to school subjects in
general, there was a significant difference between the two in
expectations regarding achievement in mathematics.

The two groups also differed in their attitude towsrd their
beginning algebra course, with the "negative" group significantly
more critical of their teacher than the “'positive” ons, Further
analysis revealed an interesting difference in regard to relation~
ships between algebra teachers and the subject, The "negative"
group disliked the subject in spite of liking the tsacher, whereas
for the "positive" group there sesmed to be a closer relationship
between liking the teacher and the subject,

One of the most extensive investigations of the role of
psychological variables in mathematics oducation has bsen reported
by Alpert (1963). The study of seventh grade mathematics students,
their teachers and parents was part of an evaluation study of
SMSG materials begun in 1959, The major study was carried out
during the 1960~61 academic year and included 270 middle class
suburban seventh graders; half of the sample was enrolled in SMSG
classes, the other half in traditional mathematics classes. A
number of student, teacher and pavent variables were considered,
vith the following conclusions:

(1) Siguificant and positive correlations were found between
student performance (Metropolitan scores, 6th and.7th
grade mathematics grades) and

(a) high mathematics attitudes

(b) high mathematics facilitating anxiety

(c) low mathemat!cs debilitating anxiety
(the anxiety measures were based on two scales
designed to measure anxiety specific to mathe-
matics examinatiuns) '




(d) high self concept "
(especially school self concept and a particularly
strong relationship for boys; i.e. more of a boy's
1ife ic bound up with his pexformance in school)

(e) high I1.Q,

(£) high level of aspiration

(2) In addition to being related to performsnce, the variables
enunerated above indicated a strong degree of inter~
correlation, The authors point out the self-perpetuating
cycle of level of expectation influencing performance
which influences level of expectation, etc.

e ¢+ :-(3) The relationship between congruent attitudes of parents
and students was again pointed out. Interasting sex
differencas emerged: for boys alone, favorable attitudes
toward math were positively correlated with parental
importance placed on grades as well as with paremtal
demands for high grades. For girls, favorable attitudes
towvard mathematics were negatively correlated with
parental importance placed on grades, For both sexes,
favorable attitudes were positively correlated with
parental response to two "competition scales" =~
competition viewed as necessary in the modern world
and evaluated by the parents as "good."

(4) Pour clusters of teacher-variables were outlined:

(a) high theoretical mathematics interest (e.g.,
mathematics important as a logical system)

(b) high psycho-social concern == concern with the
student as a psychological being, etc.

(c) involvement in teaching

(d) personality characteristics cluster =~ e.g., warmth,
patience, little social distonce maintained between
teacher and student, etc.

In general, anxiety and affect were the student variables
that related to the above, with differentiating relatiomships,
according to pupil sex. For boys, the four teacher clusters
were associated with low debilitating anxiety; in regard to
affect, boys responded with positive feelings toward the theoreti-
cally-oriented and involved teachers, regardless of the teachers
sex, In general, it appears that the more "objective" factors
(theoretical orientation and involvement in teaching) do not
depend on the teaci.ar's gender, while the more subjective or
interpersonal factors (psycho-social concern and personality
:2::actcriottcc cluster) are effective only along the same sex

Be
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(5) In considering differences between SMSG and the

- traditional curriculum, the over-all results indicated
Shat the experimental program did not increase students'’
positive feelings toward mathematics, either absolutely
or relative to the traditional program. There was,
however, what the jnvestigator termed powerful iater-
action betwsen program and teacher, suggesting that the
combination of & certain type of mathematics teacher
with a certain methemetics program may generate results
vhich are significantiy stronger than the sum of uncom-
bined parts. For example, in cases where a tzacher
teaches both SMSG and traditional classes, a highly
theoretical orientation was found to lead to high

positive sffact in SMSG classes but not in non-SMSG
classges,

(6) A look at attitude change after the course of a year's
study was of interest, In the fall, at the start of
the school year, the SMSG students were found to be
more favorably oriented toward mathemetics than non-SMSG
students. Re-examination at the end of the year
revealed that while non-SMSG student mathematics

attitudes remained fairly constant, SMSG student
attitudes fell,

The role of attitudes as a mediating influence in the sex
differences in achievement in problem solving =-- differences
which have been well documented in a number of studies involving
both high school and college students =~ has been suggested by
Taylor (1959). He points to Alpert's findings that during the
school year attitudes of elementary school students tend to
shift toward the attitudes of the teachers. Since most elementary
teachers are women, most of whom hove distinctly unfavorable
attitudes toward mathematics and toward analytic thinking more
generally, and since girls would seem to be more likely to
identify with and hence be influenced by the attitudes of women
teachers, the inference is made that these early experiences may
lay the groundwork for the sex differences noted later im the
school career,

The Roie of Assessment and Evaluation of Mathematics Learning

Balch (1964) has offered a comprehensive review of the research
literature of the p..st 30 years, in order to answer the question of
how and %o what extent the evaluating instrument (and practices)
influence the nature and comnsequence of learning.
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Studies conducted to date on the type of tests used,
frequency of testing, time between studying and testing,
krowledge of results and student-teacher influence exhibit
few conclusive results or general agreement on principles.

The two factors velated to the evaluating instrument that

seem to have most influence on iearning are the student's
avareness of the nature of the instrument while he is preparing
for it and his knowledge of the results after he has taken it.
Balch points out that whether these factcrs affect mainly his
learning or his test-taking ability needs to be examined.

McKeachie (in Balch, 1964) points out that interactions
among teacher characteristics, teaching methods, student charace-
teristics and other variables appear to be significant determinants
of instructional effectiveness and are likely to become increasingly
a focus of research. Bills has pointed to the effect of agreement
or disegreement between student and instructor values as deterainer
of marks,

In a move recent study, Page (1958) reports the effact of
teacher evaluation (74 rsndomly selected secondary teachers, 2139 -
students) under three different treatment conditions. Following
a routine examination, tusts were returned to studenis with
(1) a grade, but no comment; (2) a grade and a specificd comment
(structured according to grade level but generally encouraging)
and (3) a grade plus free and unstructured comments by the
teacher (evaluative in nature but generally encouraging).

Comparison with the results of the next examination indicated
a measurable and significant effect of teacher comments, with
none of the differences attributable to school or grade level or
student ability, Students in the free comment group achieved
higher scoras than those in the specified comment; students in

the latter achieved higher than those who did not receive teacher
comments,

Another relevant study is that of Jecker (1964) who took a
look at the relative value of nonverbal and verbal cues in teacher
accuracy in making judgments of student comprehension. Subjects
were teachers grouped according to experience: (67 student
teachers, 59 inexperienced teachers and 46 experienced teachers),
All were shown 20 short sound-£film recordings of ten students
receiving instruction and were asked to rate student comprehension.
One third of the group saw the picture with sound; another third

heard only the sound and the balance were shown the film, but
without sound, -

Jecker reported that when sound is absent all groups of
teachers were inaccurate in judging student comprehemsion; when
sound wvas present, whethexr or not the picture is seen, all of
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the groups exceeded chance but did not differ significantly
from each other, He concludes that teacher ability to assess
nonverbal feedback is not related to teaching experience and
accuracy is generally low.

An interesting cross-cultural attempt to understand differe
ential factors affecting mathematics learning was reported by
Johnson (1962), A random stratified sample of 1619 ninth grade
students in a five-county metropolitan area in Minnesota and
3134 students from a similar area near London was studied. Each
subject was administered a British (National Foundation for
Educetion Research) and American (STEP) achievement test, the

. Raven Progressive Matrices Test and a questionnaire to ascertain

experiences and attitudes hypothesized to affect mathematics
learning. In addition, each teacher was asked to respond to a
questionnaire designed to identify distinctive classroom practices,

Ninety~three British and 62 American teachers returned the question-
naire,

Differences in classroom evaluation techniques were of
interest, Chi-square analysis indicated that the American

~ teachers more frequently mentioned the use of daily drills, the

use of some type of competition within the class, weekly or
more frequent tests or examinations, the assignment of failing

grades in the course, and the failing of students the preceding
year.

- In contrast, the British teachers reported a greater use
of workbooks and other laboratory methods, and awards in class
for superior performance in mathematics,

The author notes that the over-all comparisons of the two
subsamples seem to show that between-country differences are not
great, with the most noticeable ones the American emphasis on
competition and failure, especially from day to day. The
British stress the comprehensive or "leaving examinations" and
the preparation for them, The British tendency to assign less
homework and spend less time in mathematics class while still
accouplishing approximately the same level of achievement seems,
to the investigator, to warrant further study.

Teacher Behaviors, Classroom Styles

A number of si sdieg have been reported during the past ten

.years which have focused on the relationship between teacher class-

room behavior and specified student outcomes, A variety of obser-
vational techniques and measures of classroom interaction have
been developed, '
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Amidon and Flanders (1961) reported confirmation of their
hypothesis that dependsnt-prone children would be sensitive to
experimentally-induced direct and indirect teacher influence in
a gedmetry classroom setting. A total of 140 dependent-prone
students weré :selected out of a eighth grade population of 560
and subjected to four experimental learning treatments: (1) direct
teacher influence, clear goals; (2) direct teacher influence,
unclear goals; (3) indirect teacher influence, clear goals; and
(4) indirect teacher influence, unclear goals, Teaching sessions
were followed by 15-minute periods of practice in problem solving;
then post-tests of achieyement were administered. '

Results indicated no differences between clear and unclear
goal treatment, but differences between the direct-indirect groups
Were significant, in favor of the indirect condition. Mean gains
for the latter group were also significant when intelligence and
pre-achievement scores were controlled. The authors compared their
findings with an earlier study with the original total group (N = 560)
@ud attribute the positive relationship cited here to the personality
variable of dependent-proneness.

Herman (1965) also used the Flanders system of interaction
analysis in his study of the relationship between teachers' verbal
behavior and childrens' interest in social studies. The author
analyzed the verbal patterns of 14 teachers and asked their fifth

grade pupils (N = 425) to rank academic subjects in the order in
vhich they 1iked them,

Observers visited classrooms and taped entire lessons of
social studies on four selected days of a six-week long unit of
work, Classes were grouped according to measured ability and
results compared by ability leval, Hermen found that as the
intelligence level of the group increased, and simultaneocusly
as the verbal patterns of the groups of teachers became less
direct, the number of children who 1iked social stvdies increased.

Cogan (1958) grouped teacher behaviors into three categories,
on the basis of responses to a "Pupil Survey" regarding the fre-
quency with which a specified teacher performs certain actionms,

Independent variables of teachers' "inclusiveness" (causes
pupils to feel their goals, sensibilities and interests are taken
into account), "preclusiveness" (student perception that important
classroom decisions are made without them) and “eonjunctive
behavior" (level of demand, ability to coomunicate, competence in
classroom managemer.':) were examined and their relationship to
amount of required and self-initiated work output observed.
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Cogan concluded that average scores for teacher "inclusive-
ness" differentiated sharply between teachers and are positively
and significantly related to average scores for required and self-
initiated work, He considers "inclusiveness" then to be an
observable and measurable trait of the teachers in his sample
and the degree to which this trait is reported is related to tho
degree of productivity reported by pupils,

- Dollins (1960) studied the effects of teacher praise for
arithmetic performance on an adjustment measure (pre-= and post~
test scores on the California Test of Personality) and tests of
arithmetical computation. Differences between the three experi-
mental praise groups were not significant, with no gain in adjust-
ment score or arithmetic effectiveness,

Guggenheim (1961) investigated the influence that dominative
and integrative classroom climates (as measured by the Wrightstone
Teacher-Pupil Rapport Scale) have on the learning of third grade
mathematics., Differences in achievement were not significantly

. related to the effects of classroom climate.

I

Davies (1961) attempted to get & measure of the personality
variables which underlie teacher classroom behavior. Comparison
of measures obtained from the MTAI, Cattell's 16 Factor person-
ality test and use of Flanders interactiom system did not reveal
any significant relationships,

Teaching and Learning Methodclogies

In a particularly relevant study which compared differing
teaching methods with regard to achievement as well as interest
and attitude change, Kushta (1962) compared ninth grade algebra
students in five schools. In each school the same teacheyr taught
two classes (a control group taught by the topic mathod and an
experimental group taught by the concept method). The two classes
were comparable in predicted success in firste-semester, ninth

grade algebra.

A total of 262 students participated in the study, with the
experimental period continuing for a period of fifteen to seven-
teen weeks. School records yielded data on the intelligence
quotient, arithmetic level and reading level scores of all students
at the beginning of the study and an attitude scale and interest
measure were adminstered., At the end of the experiment, students
were given a test to measure manipulative skills, the understanding
of the nature of mathematice and a re~test on the interest and
att.tude measures. The following results were reported:




(1) There were no significant differences in degree of
manipulative skills developed by students taught by
either method, '

(2) There were significant differences, in favor of the
concept method in acquired understanding of the nature
of mathematics as a whole,

(3) No significant differences in change toward more
favorable attitudes in mathematics emnrgéd, In the
three centers with the greatest number of students
participating in the study, the means favored the
- topic method classes,

(4) There was non=-gupport of the hypothesis that students
taught by the concept method will change in their
interest to a significantly greater intemsity and give
mathematics a significantly greater importance in
their anticipated future work. In the category of
future intersts, the means at all centers favored the
topic method; in intensity of interest, the means at
three centers favored the concept method.

McKeachie's study of 30 college imstructors (in Felerabend,
1959) and their students in college algebra, elementary psychology
and second-year Fremch courses pointed out interesting differe
ences. Students rated the mathematics teachers they liked best
as those providing more structure than the poorer instructors.
Observation records of highly rated teachers showed 1little inat-
teation, a high degree of student participation and a good deal
of informal encouragement, McKeachie observes that these are
characteristics on which most mathematics classes are low as
compared with other academic areas.

In French classes, student satisfaction with structure and
standards corzelated significantly with teacher effectiveness,

as measured by student performance on both oral and written
examinations, : '

In psychology, McKeachie reports that the results were more
puzzling. Those instructors who were more effective as measured
by their students' performance on an objective test tended to be
the lemast effective as measured by their students' performance on
an essay test, He guggested that in talking about teaching effec-

tiveness, there 1s a need to ask the question "effective for
what?"

Kersh (1962) posed the hypothesis that self-discovery modes
of teaching motivate students to practice more, to remember more
and transfer more than does a direct approsch. Three groups of
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30 students each were taught two novel rules of addition by a
programmed booklet procedure., Subsequently, one group was given
guidance in discovering explanations for the rules (guided
discovery); another was taught the explanation by & programmed

booklet (directed learning) and the remeining given no further
instruction,

Test3 of recall and transfer were given three days, two
weeks and six weeks later, with results favoring the rate
learning and guided discovery group. A questionnaire indicated
that the guided discovery group practice more in the time
interval between the learning and test period (i.e. did more
non-required work) than students in the other group, Results were
significant at the .05 level,

Scandura (1964) reported non-conclusive results in his
comparison of exposition and discovery modes of teaching. He
comments on the importance of timing and suggests the potentially
strong effect of within-methods differences on behavior, as it
relates to various education objectives ~= specific skills,
transfer and/or attitudes. Hanson (1962) also reported no
significant differences in attitudes and achievement of three
mathemitics class treatments which varied class length as well as

the use of extended diseussions and other enrichment~types
activities,

Studies Concerred with Student Thinking Processes and Skills

Although conducted in other subject matter areas, several
studies have been reported which hold promise for assessing
similar variables in mathematics classes.

Heath (1964) compared cognitive preferences of students
completing an experimental (Physical Sciemce Study Committee) and
traditional high school phyaics course. Included in the study
were 30 teachers and 1027 students in the experimental group and
49 teachers, 2110 students in the traditional course. The
instrument used was the Cognitive Preference Test, a 20~item
test offering respondents an opportunity to demonstrate a
preference for: (1) fundamental principles; (2) questioning;

(3) practical application and (4) memory for specific facts and
texms. Results indicated that: .

(a) PSSC students demonstrated a atronger preference for
fundamental principles and questioning than did tradi-
tional course students; the latter preferred memory
for facts and practical applications to a greater degree.
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(b) Test preference for fumdamental principles and
questioning was more positively related to achieve-
ment scores for PSSC students than control. (Both
groups were given the Coop Physics Achievement Test
and the PSSC Achivement Test,) »

(c) Preference for facts and terms and for practical appli-
cations was more negatively related to achievement test
scores for PSSC students than controls.

(d) Differences between the two groups were significant on
three of the four Cognitive Preference Test scales.

Creutz (1965) compared ninth and tenth grade students in a
current events class, to assess the effect of emphasis on devel~-
oping specific skills in critical thinking upon the improvement
in these skills,

Pre~test scores on the Watson-Glaser Test of Critical
Thinking revealed no significant differences between the control
(N = 22 pupils) and the experimental (N = 30) group. Members of
the experimental group were given special skill exercises and
assignments designed to sharpen critical thinking skills, FPost-
test scores revealed a significant gain (.01 level) for the latter
group.

Bloom (1953) used a method of stimulated recall in his inves-
tigation of the nature of students' conscious thoughts during
classroom situations employing lecture as compared to discussion
method of teaching. Subjects in the study were college students
in five lecture classes (three in social sciences, omz each in
humanities and bioiogical science) and 29 discussion clzsses drawn
from social sciences, humumities, natural sciences and mathematics.,

The method employed by Bloom consisted of interviewing
students within 48 hours after a particular class session and
Playing back a tape recording of the entire session., Student
recall was analyzed in a four~category system: thoughts about

other persons, thoughts about the self; irrelevant thoughts,
relevant thoughts,

He reports confirmation of his hypothesis that: (1) lectures
are less successful in holding student thoughts actively to the
immediate situation; (2) discussions evoke more thoughts classed
&8s problem=golving in nature -= attempts to answer a problem or
question, to synthesize and integrate ideas being considered, to
reconcile conflicting points, etc.; (3) more active as compare
to passive thinking is engendered by the lecture method, '
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Studies of the Nature of Mathematics Learning, Problem Solvin

Concern with the nature of problem solving and experimentation
to determine the best way to effect learning transfer has been
evident during the past twenty years. Hendrix (1947) advocated
the usefulness of teaching aimed at unverbalized awareness
(insight) and compared learning trans’er under three experimene
tal methods: Method I. The generalization was stated, then
1llustrated, then spplied to a new problem, Method II. The
unverbalized awareness method (the learner reveals possession of
the generalization by his transfer behavior) and Method III:
Learners are asked to state the rule they have discovered.

Haslerud (1958) confirmed Hendrix's postulate that depend~
extly derived. primciples are more tramsfarsble than those that
are given in a study conducted with 76 college students. Sube
Jects were given the task of translating into 20 different
codes of a series of common, four-word sentences. Rules were
given for half of the problems; the other half had to be derived
from examples,

A test of initial learning indicated better performance om
those problems where the rule was given; on a transfer test a
week lLater, students were given 20 different sentences, ome for
each of the coding principles employed earlier, Higher scores
for problems which had formerly been derived weze reported as
contrasted with problems for which rules had been given.
Haslerud reported that a control group of 24 given the second
test did significantly poorer than the experimental group,
thus confirming the value nf the transfer from earlier learning
experience.,

The effect of Einstellung (a special kind of mental set
characterized by a teudency toward mechanization in problem
solving) has been the focus of a number of investigators.
Luchins (1942) reported that after administering his basic
experiment to over 9000 subjects he had found that recovery
from mechanization is in general not large for adult groups and
negligible in most elementary groups, He suggests that the
solution to Einstellung is student experiences in learning the
importance of discovering, selecting, evaluating and discarding
facts and hypotheses in solving problems, He points out that
the pature of most arithmetic and mathematic experiences, with
emphasis on drill and blind repetition of certain rules and
formulas, fosters the Einstellung development., His experiments
suggest that the factor in determining whether or not an
Einstellung developed seemed to be the attitude with which the
subject viewed the task. ‘




Miller (1957) in his studies did report a significant
relationship between intelligence and Einstellumg but suggests
that teaching methods (routine or drill versus more flexible
methods) played an important role.

Pringle (1965) in his study of lleyear olds in two junior
schools (one with s traditional English and the other a’
progressive educational approach) reported contradictory find-
ings. He supported Luchins view that intelligence does not
affect rigidity but found no over-all differences in rigidity
in his study, despite the differing curriculum approaches, '

Gayne's theory (1962, 1963) that a hierarchy of learming ,

sets (subordinate knowledges) supports any given task has been

the theoretical base of several studies involving mathematics

learning., In his earlier study, 118 seventh graders were given

8 learning program on solving linear algebraic equations, Also

measured were basic asbilities considered relevant, the rate of

learning, performance in equation egolving and transfer, and

finally, achievement of the 22 learning sets in the hierarchy.

The investigators reported confirmation of the hypothesis that

the rate of mastering learning sets at progressively higher

levels of the hierarchy is dependent upor mastery of subordinate
learning sets,

In a later study, seventh graders were givem a learning
program on addition of integers -« and again the investigators
reported that the acquisition of learning sets at successively
higher stages of the hierarchy was dependent upon prior mastery
of subordinate learning sets. Instances in accord with the
theory ranged from 97 to 100 percent.

Other Evaluation Studies of New Mathematics Curriculum

The few reported comparative studies of experimental texts

such as SMSG and traditional materials have produced conflicting
results,

Shuff (1962) and Williams (1962) in companiom doctoral
studies of junior and semior high school algebra classes in
Roseville, Minnesota, reported contradictory findings. Shuff
compared relative effectiveness of SMSC and traditional texts
at 7th and 8th grade levels and showed the traditional texts to
be more effective, Williams used the same criteria (gain on

STEP) and found, at the 9th and 10th grade level, no significant
differences in achievement,
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Osburn and Melton (1963), as part of a cooperative
evaluation of new materials developed by Southern Illinois
University, hypothesized that a different pattern of abilities
might be called for in experimental as cowpared to traditional
texts. A battery of aptitude tests and proficiemncy msasures
were used, in a seaxch for predictors of achicvement in three
experimental and three traditional classes of beginning-algebra,
Analysis of results indicated that ths aptitude tests used were
equally valid in predicting proficiency in either course, He
did find that spatisl and mechanical reasoning tests were more
valid for experimentsl class success; in addition, ooe part of
the Orlecans Algebra Prognosis Test and the Primary Mental
Abilities Word-Fluency test gave similar results, while the
Differentisl Aptitude Spelling Test gsve characteristically
higher validities in the traditionsl classes.
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Chapter 3

STUDY PROCEDURES

The study described in this report was continued over a
twoeyear period with basically the same design and subjects
with some changes in the predictor instruments but not in the
measures that were combined into the criterion measures.
Where changes were made in the instruments, an attempt will
:c mide to make clear the nature of the changes and the reasons

or them,

Selection of the Subjects and Their Characteristics

From Chapter 1, it will be recalled that 127 teachers from
grade seven through twelve had been selected for participation
in the 1959-60 study. Since approximately one hundred of these
teachers became the subjects of the present study, it is impor-
tant to review the procedure by which they were selected (Rosen-

. bloom, 1961). Application forms for participation by teacher

and by school were sent to every superintendent and to heads

of private schools in Mimnesota, Since participation by both
teacher and school was entirely voluntary and by applicaticn,
the teacher and school populations were undoubtedly biased at
least with respect to their attitudes toward educational experi-
mentation,

A crude measure of teacher qualifications was set up in
terms of experience, grades in undergraduate and graduate
courses in mathematics, activities in professional organiza-
tions, and contributions to the advancement of mathematics
teaching., The population of teachers was stratified according
to this measure of qualifications, and schools were stratified
by population of commmity, A random selection was made from
each stratum, Thus, the subjects of the study included both
well and poorly qualified teachers, and schools from large
cities, small towns, and rural areas,

In 1959-60 mathematicians from the colleges and junior
colleges in the state held two regional meetings per month =«
one for teachers in grades seven through nine, and one for
teachers in grades tem through twelve., The college teachers
vere instructed to answer specific questions and to provide
& forum for discussion, but not to give lectures or otherwise to
provide an in-service training program as at SMSG centers
in other parts of the country. Some of the teachers participating

24




in the study had had ineservice education at summer inatitutes
or at summer workshops in 1959, Nome of these activities,
bowever, were in progress in 1960-61 and 1961-62, the period
of the study dascribed in this report.

By the time data collection got underwsy in the fall of
1960, attrition resulting from transfers, changes in assign-
ment, resignations, and the like, reduced the number of parti=
cipating teachers to 107 and reasomably complete predizcor
data ware obtained for 81 of them. By the end of the year,
complete criterion data were available for only 75 teachers,
Nine of these were seventh grade tazchers; 12, eighth grade;
11, ninth grade; 19, tenth grade; 13, eleventh grade; and 11,
twelfth grade. They continued to be fairly well distributed
among all strata insofar as qualifications and size of community
vers concerned. |

In weighting experience in constructing the index of quali-
fications, five points were given for each year of mathemstics
teaching expericice, On this basis, the distribution shown in
Table 3,1 was obtained. From these data it will be seen that
the median falls within the 41 to 50 (eight to ten years of
exparience), interval, The rangs is from five (one year) to
140 (28 years), -

(

Table 3,1

Distribution According to Mathematics Teaching Experiences of
Tezchers Participating in the 1960-61 Minnesota SMSG Experiment

Interval Frequency Cumulative Frequency
0~10 6 6
11 - 20 6 12
21 « 30 6 18
31 - 40 14 32
41 - 50 16 48
51 - 60 6 54
61l - 70 2 S6
71 - 80 21 - 77
81 or above 3 80
Not ascertained 1 81
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In determining an index for undergraduate mathematics
courses and grades, a grade of "A" was assigned a weight of
4; "B", 3; "C", 24 and "D", 1, The index for graduate courses
and grades was obtained in the same manner and multiplied by
1.5, The distributions of indexes thus obtuined are presented
in Table 3.2, From thisc table, 1t will be seen that only a
fev of the subjects had extramely low indexes cn the under-
graduate course and grade criterion but that a relatively large
number of them hal low scores on the index determined by graduats
courides and grades. In both indexes, there are wide ranges.

Table 3 ® 2

Distribution of Undergraduate and Graduate Courses and Grades of
Teachers Participating in the 1960-61 Minnesota SMSG Experiment

——Undergraduate Graduate

Intexrval Frequency Cum, Frequency Frequency Cua. Frequency
0«10 1 1 18 18
11 « 20 0 1 9 27
21 = 30 0 1 5 32
31 - 40 0 1 9 41
41 - 50 3 4 9 50
51 - 60 6 10 8 58
6l - 70 8 18 3 61
71 - 80 14 32 2 63
81 - 90 6 38 5 68
91 - 100 9 47 1 - 69
101 - 110 6 53 0 69
111 - 120 12 63 1 70
121 - 130 7 72 3 73
131 - 140 1 v 2 75
141 - 150 3 76 1 76
151 and above 4 80 b 80
Not ascertained 1 81 1 81

In determining the index based on participation, 20 points
were given for each professional mathsmatics organization in which
the subject participates., The distribution of indexes derived
thereby is shown in Table 3.3. it will be seen that thera is a
great deal of variation in the extent to which the subjects parti-
cipated in professional organizations., Eleven of them participated
in no professional mathematics organizations and three of them
participated in seven such organizations.
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Table 3,3

Distribution of Scores on Professional Organization Index of
Teachers Participating in the 1960-61 Mirmesota SMSG Experiment

Interval — Frequency _ Cumulative Frequency

0~19 11 11
20 ~ 39 18 29
40 ~ 59 24 53
60 - 79 10 63
80 -~ 99 9 72
100 -« 119 ' 2 74
120 and above 6 80

School Mathematics Study Group Materials

The history of the School Mathematics Study Group and its
materials has been described in a variety of sources, one of the

(Rosenbloom, 1964). The work of the School Mathematics Study
Group (SM5G) got underway in earnest in the summer of 1958 under
a grant from the National Science Foundation, 1Its director has
been E. G. Begle, then at Yale University and ncw at Stanford
University. The initial writing team consisted of about 40
people, about half from the schools and the other half from the
universities, A similar arrangement involving collaboration
between mathematicians and classroom teachers has been continued
in all of the work of SMSG, zccording to Moise (1964, p. 77).

In the summer of 1959, the writing teams met again at the
University of Colorado with many recruits and completed a set
of textbooks., Each of these was then tried out at about seventy
experimental centers distributed throughout the United States,
Consultants were available to help the teachers, but there was
no special training to prepare teachers for using the materials,
In fact, they had not seen the books until the week before the
opening of school, This was also the case of the teachers in
the 1959-60 study of the Minnesota National Laborstery. In
addition to the textbooks for students, materials were also
prepared for the use of teachers, These teacher guides go much |
further than is usual for such guides in discussing the mathe-
matical background of the courses. SMSG has also promoted the
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preparation of a series of mathematics monographs desizned for
independent reading by superior students.

. The SMSG student and teacher materials represent significant
departures in a number of respects from the mathematics curricu-
luns dominant at the time SMSG's work was instigated. Among

the new emphases were the elimination of correction of mathe-
maticai fallacies, addition of mathematics theory, mastery of
the skills of continued learning and the like. Some of the

- skills that Rosenbloom (1959) believes are given greater encour-

agement in these materials are the ability to generalize, ask
good questions, recognize problems, invent new spproaches, solve
problems, and the like., He also believss that the materials

have greater power to motivate learning and to develop interest
in mathematics,

Studies conducted by the Educational Testing Service and by
the Mimmesota National Laboratory (SMSG Newsletter No. 10,
November 1961) show that students in SMSG classes do about the
same on the the traditional standardized tests as students ia
conventional classes on thesz tests. The study conductcd by
the Educational Testing Service indicated that students in SMSG
classes learned substantizl amounts of mathematics mot included
in conventional courses.

Evaluation Procedures

The testing program used in evaluating the outcomes of the
SMSG materials in the Minnesota National Laborstory study was
conducted under the direction of Edward O, Swanson, also the
Director of the Minnesota Statewide Testing Program. In both
the 1960-61 and the 196162 studies, the following time schedule
was followed in the administration of the measures of aptitude
and achievement:

Time Jth Gr, 8th 6r. 9th Gr. 10th Gr. llth Gr. 12th Gr,

Fall SCAT=V SCAT=V DAT=V DAT=V DAT-V DAT=V
Fall SCAT~Q.  SCAT-Q DAT-Q DAT=Q DAT=Q DAT~Q
Fall STEP(3A) STEP(3A) STEP(2A) STEP(2A) STEP(2A) STEP(1A)
Spring STEP(3B) STEP(3B) STEP(2B) STEP(2B) STEP(2B) STEP(1B)

Key: SCAT, School and College Atility Tests; DAT, Differ-
ential Aptitude Tests; STEP, Sequential Tests of
Educatioral Progress (in Mathematics); V, verbal
part; Q, quantitative part.




All of these tests were prepared by the Educational Testing
Service and are described and evaluated in a variety of sources.

In addition to the tests of achievement and aptitude
listed ebove, there was a fall and spring administration of the
Minnesota Student Attitude Inventory and a spring administration
of the Student Checklist of Learning Activities in 1960-61 and
a spring administration of a specially comstructed attitude
inventory in 1961-62,

In 1960-61, the participating teachers completed the
Teacher and Pupil Activity Checklist for two lessons each veek
and at the end of each month completed one of the reports
designed as a test of productive thinking., In 1951=62, they
completed at the end of each month the reports on their most
successful lesson, their least successful lesson, and ideas
about alternative ways of teeching one of the mathematical
concepts taught that month,

Descriptions of Instruments and Measures

The Minnesota Student Attitude Inventory

The Minnesota Student Attitude Inventory was developed over
a period of about six years and was designed to provide a measure
of student and teacher relationships cenducive to learning.
(See appendix for copy of Inventory,) The instrument had its
origin in the Hoyt-Grim Pupil Attitude Imventory which was
first used in some 1955-56 studies related to the development
of the Minnesota Teacher Attitude Inventory. Item-znalysis
procedures on successive forms resulted in the 1960~61 form
used in the present study. The form used in this study contains
59 items and students are asked to respond on a five-point

scale. Items may be grouped into the following five clusters
or scales:

1l Teacher Attractiveness :

2, Pairness of Rewards and Punishments
3. Motivation and Interest

4. Independence

5. Disabling Anxiety.

The test~retest reliability of the Mimnmesota Student Attitude
Inventory varies from class f.2 class, ranging from .68 to .93,
with a median reliability of .&5. A high score on the Invemtory
is interpreted as a measure of the student's constructive
attitudes toward the teacher and school work.




Daily Log of Teacher and Student Activities

The Daily Log of Teacher and Student Activities was developed
by Torrance on the basis of his anslyses of the open-ended teacher
logs in 1958-59 and 1959=60. It represents an attempt to obtain
through checklist form the same kind of data that the open~ended
logs ylelded. A successful attempt to achieve this goal would
yield greater uniformity of data and provide greater ease of
quantification., As will be observed from a sample copy of the
checklist in the Appendix, attention is given to a wide range of
mental operations as reflected in such teacher activities as:

1o Assigned homework, outside class activities, etc.

2, Explanation of new material

3. Conduct of learning and thinking activities of previously
assigned material

4, Evaluation of pupil achievement

5. Use of special teaching aids.

A variety of mental operations were also listed under each of
the following general categories of student activity:

1. Evidence of interest, motivation, curiosity
2. Evidence of learning '
3. Evidence of thinking,

For each lesson analyzed by means of the checklist, teachers
were also asked to describe any particular learning difficulty
experienced by students and to tell how they tried to cope with
the problem, Comments and evaluations concerning the SMSG
materials involved in the lesson were also invited.

Productive Thinking Problems

A nmeasure of productive thinking was based on responses to

the following nine problems, one administered at the end of each
month:

1. Please select one of your most successful lessons this
month and describe in detail what you think made this
lesgon so successful., You may include things that you
did, things that pupils did, or any aspect of the
total conditions for learning and thinking. What do
you consider the most important aime of this lesson?
What indications did you have that the lesson was
successful? What actions, events, conditions, materials,
etc. do you think contributed most to the success of
this lesoon?




2. Please select one of your most unsuccessful lessons
this month and describe in detail what you think made
this lesson so unsuccessful, You may include your own
activities, pupil activities, or any aspect of the
total conditions for learning and thinking. What do
you consider the most iumportant aims of this lesson?
What indications did you have that the lesson was
unsuccessful? Vhat actions, events, conditions,
materials, ete, do you think contributed to the lack
of success of this lesson?

3. Please list the most peraistent and xecurreut learning
difficulties your pupils have exzperienced this month.
Then pick out the learning difficulty that bothers you
most, In the spaces provided below list whatever
hypotheses you have concerning the causes of this diffi-
culty and what can be dome to reduce this difficulty
in this or other similar-classes.

4. Please select some concept in mathematics that you have
taught during the current term and then try to think of
as many ways as you can for introducing this concept,
After this, please answer the following questions as
completely as you can: What concept did you select?
How did you introduce this concept? With what other
methods for introducing this concept are you familiar?
What other methods for introducing this comcept do you
think might be successful?

5. What techniques or strategies heve you used during the
current month to motivate your pupils to learn and to
think more effectively in this course? What other
techniques or strategies might have been equally more
effective? You may include any scheme, device, require-
ment, assignment, reward, rule, or the like that you
think might possibly be successful.

6. As you have taught this and possibly other SMSG courses
you have probably felt that existing tests and types of
tests do not give your pupils a chance to demonstrate
their achievermeat on some of your most important
objectives, Try to think of as many test ideas as you
can for assessing some of the kinds of achievement in
learning and thinking not now in use. In one section,
1list test ideas which involve modifications of tradi-
tional kinds of tests (tests of computational skills,
problems, multiple-choice, true-false, completion, and
the like), In the second section, list other test ideas.
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7. List below all of the problems vhich you can think of
that might arise in initiating SMSG mathematics courses
throughout your school at all grade levels,

8. Many times during the curreat school term you have
probably felt frustrated because your classroom was
not suitable for some activity that would have stimu-
lated learning and thinking among your pupils, TIry
to think of all of the characteristics a classroom
vould have to possess to make it ideal for teaching
your SM3G course. Do not be concernsd about cost or
whether it is now possible to construct such a class~
room, In the space below, write a description detail-
ing your ideel claszroom for this course. It would
help 1f you would draw a sketch or sketches of this
classroom., Attach drawings and additional descriptive
materisl, if needed.

9. What do you think would happen if SMSG courses in
wethematics were to be adopted on a statewide basis in
Minnesota three years hence? Consider both the immediate
and long-range consequences, Consider any area in which
you think such an event would have consequences.

Some Of the problems were designed to provide & measure of
how productive the teacher is in thinking of ideas relative to
his work, Some were designed to test his ability to formulate
a2 plan or idea and elaborate it., Most of them provided an
opportunity to produce original ideas, to get away from the
obvious and the commonplace.

In 1961-62, the checklist was eliminated. Instead, teachers
were asked to £fill out each month the forms developed for Problems
1, 2, and 4, The various indexes derived from these data will be
described along with the presentation of the results in Chapter 5.

Student Checklist of Learning Activities

Near the end of the 1960-61 school term, the pupils of the
participating teachers were asked to £i1l out & one-page checklist
describing their own perception of the learning and thinking
activities in which thay engaged. The items were very much the
saxe as the ones to which the teachers responded and cemtered
around evidences of motivation, learning, and thinking, Where
possible, & non-SMSG class at the same grade level taught by the
same teacher was asked to complete this checklist also,
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SMSG Student Attitude Inventory

Near the end of the 1961-62 school term, the pupils of the
participating teschers were asked to fill out the specially-
constructed SMSG Student Attitude .Inventory according to a design
similar to that employed the previous year for the Qhecklist of
Learning Activities. The Inventory was constructed by Richard
Davwson and consisted of 64 items clustered as follows:

Teacher and teaching methods (30 items)
Class &s a group (10 items)
Scheol in general (12 items)
Textbook material (12 items)

The reliabilitias of the four categories of items are acceptably
high, considering tha nature of the items, Using Hoyt's msthods
of two-way analysis of variance with single observation per cell,
they are as follows:

Reliability Reliability Coefficient

Scale Cosfficient for 30 Items (Spearman-Brown
Teacher and Methods «88 «88
Class as a Group 79 «92
School in Genersl «83 5%
Textbook Material <83 94

Subjects responded to sach item in terms of their degree of
agresment or disagreement (strongly disagree, disagres, undscided,

agree, and strongly agrec).
Measures of Teacher-Student Interaction

As a part of the 1960-61 study, the classes of ten of the
participating teachers were visited by observers. These observers,
using a method developed by Flanders and under his directiom,
obtained measures of teacher-student intsraction., Only a brief
description of the interaction measures will be given here, A
full descripticn of the procedure can be found elsewhere (Flanders,
1960; Amidon and Flanders, 1963). The methods used in training
observers and insuring reliability of observations are also
described in these sources.

The observers recorded the type of statement made by the
teacher or by the students during the class period, One of the
classifications that can be made of these types of statements
is that of "direct® atatements and "indirect' statements.
Indirect statements of & teacher are those by which the teacher
accepts and encourages student ideas and feelings, or arks
questions, Direct statements are those with which a teacher is
presenting his own or an authority's ideas, is giving directions
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or comuands, or is criticizing, Flanders has made frequent use
of the ratio, I/D, of the number, I, of a teacher's statements
classified as "indirect," to the number, D, of those classified
as "dirvect." This ratio is computed for each of the ten teachers
visited and observed in this study. :

Selection of Criterion Groups

Several criteria have been considered in the determination
of the criterion groups, One of thase (g) is defined as the
difference between the pre~ and post-test achievement scores (STEP)
and may be interpreted as the average gain of a teacher's class
and theoretically reflects how much the sverage student learms.
The second (a) is defined as the slope from the regression of the
post-test on the pre-test of achievement, This index theoretically
reflects whether the teacher teaches more to the lower students in
& class (small value for &) or to the higher students in a class
(large value of a), A third index (max.) is defined as the largest
of the differences (dj, dy, d3), where dy is the difference between
the regression iine o} the post=test achievement score (STEP) on
the aptitude score (SCAT or DAT) at spproximately one standard
deviation below the mean for the teacher's class: d, is the same
but approximately at the mean; and dg is the same but at approxi-
mately one standard deviation above the mean, Theoratically, this
index reflects how much a teacher teaches that part of the class
that he seems to teach best,

The rank coefficients of corrilation among these three
measures of teacher effectivemess .Jor participants in the 1960-61

Table 3.4

Rank Correlation Coefficients Among Three Measures of Teacher
Effectiveness for Grades Seven Through Twelve, 1960-61

Coefficient of Correlation

Grade and a g and max s and max
Saven -£ 05 «80 =o20
Eight 012 85 021
Nine ~e70 «89 b
Ten -o04 79 e 05
Eleven ~e13 «90 o34
Twelvye 230 _280 e17

Note: g = Poet-test (SCAT) ww Pre-test (SCAT)

8 = Slope from regression of Post-test on Pre~test
Daxe = Largest of (d1, d2, d3), where 4, = difference hetween
the regression line of Post-test on Aptitude (SCAT or DAT)
and the regression line of Postetest on Pre-test at approxi-
mately one standard deviation below the mean for the
teacher's class, dj = same but at mean, d, = ssme but at
approximately one standard deviation above the mean,
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study by grades are shown in Table 3.4. It will be observed that
there are uniformly high correlations betwssn g (the mesn gain)
and max, (the index reflecting how well & tucher teaches that
portion of the class that he gesms to teach best), The coeffi-
cients of correlation between & {the slope from regression of

postetest on pre-test) with the other two measures are incomsistent,

generally low, and sometimes even negative.

Since some skepticism has been expressed regarding the use
of a as an index of teacher effectiveness, the criterion groups
for the present study were selected by combining the g and max,
ranks and then taking the upper and lower thirds for each grade.
Kraft, vho served as statistical consultant for the project at
this stage of development, states that he is reluctant %o
interpret a too literally, Abstractly this measure is the
increase in post-test score per unit increase in pre~test scores.
Kraft bases his skepticism on the belief that learning rate
should be dependent upon the amount of pre-learning and not
constant. He points out, further, that the teacher who concen-
trates on the lower half of a class at the expense of the upper
half would have a low value for a and vice versa,

Although the basic analyses for both 1960-61 and 1961-62
have been made for criterion groups thus selected, from time to
time information will be given concerning the characteristics
or behaviors of those teachers high on g but low on g and max,

In the process of reaching the above decision, arguments vere
advanced for a number of other methods of selecting the criteriom
groups. Carolyn Gitzen developed an index that takes into consid-
eration the first, second, and third quartiles (Q;, Q2, and Q3)
and some analyses using this index will be reported. Gitzen
developed this index when Kraft (1963) and others pointed out the
difficulties resulting from the fact that some of the students in
the study achieved scores that went off the top on the pre-test
of achievement (STEP). This obviously limits the value of

using the mean gain as an index of teacher eifectiveness, since
such students could not possibly make a gain on the particular
set of tests given, By using the three points (Q;, Q2, and Q3),
Gitzen hoped to have the index weighted by a moderately wide range
rather than merely reflecting what the teacher did with the
average student, At the same time, she hoped to avoid the two
extremes == those students who made very little gain (usually
the superior students who were at or near the ceiling on the
pre~test and went off thka top on the post-test) and those who
made excessively large gains (some being so excessive that it is
probable that the student misunderstood the imstruvstiomns or was
not motivated to perform well on the pre-test). 7The same was
true in reverse for those who made unbelievably lower scores on
the post-test than on the pre-~test. To compute this index, a
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wodified median was obtained by computing the mean of the Q1 plus
Q2 plus Q3. Then a Z score was computed according to the following
formula: Modified Median minus Mean of the Median Cain of All
Classes in Grade divided by the Standard Deviation of the Median
Gains, The Z scores were then arranged in order and the most and
least effoctive teachers according to this criterion ware selected.
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Chapter 4
RESULTS OF THE 196061 STUDY

The results of the 1960-61 study will be reported in this
chapter and those for the 1961-62 study in Chapter 5, It is
believed that this procedure will present a less confusing picture
than attsmpting to report both studies simultanecusly. There
were slight variations in some of the procedures used in charac=-
terizing teachers and there were some losses in the number of
teachers who completed the 1960-61 study. In most instances,
results will be reported for each of two sets of criteria of
teacher effectiveness. Much serious consideration, many hours
of discussion among project personnel, and much exploratory work
went into the decision concerning which set of criteria to use.
As will be seen, however, the two sets of criteria produced
practically no differences in results, Furthermore, there were
only three teachers selected by the more restrictive Criterion 1
(upper and lower thirds on a combination of g and max,.)
and the more inclusive Criterion 2 (upper and lower halves on
the modified median gain from pre-test to postetest of achievement).

The criteria labeled g (mean gain in mathematics achievement
from pre-test to post-test), a (slope from.regression line of
post-test on pre-test), and max, (largest difference between
regression line of postetest on aptitude at points on the mean,
one standard deviation below the mean, and one standard deviation
above the mean) were developed by the statistical staff of the
larger project, In the original proposal, it was planned to
compare the upper and lower thirds at each grade level as deter-
mined by these criteria. Then, fcr the veasons discussed in the
previous chapter, a criterion based on the modified median was
developed by Gitzen working on the staff of the thinking charace
teristics subproject and used by her and Gupta in analyzing the
data on the thinking characteristics of the teachers. In prepar=-
ing the final report, however, Torrance and Parent went back to
the originally proposed criteria and reanalyzed the data,

Criterion 1 is based on a combination of ranks derived from
the indexes labelled g and max. Ranks based on these two indexes
Were added and then teachers at each grade level were reranked.
The “"most effective" group consists of those teachers ranmking in
the upper third at each grade lewel and the "least effective"
group consists of those ranking on the lower third of these
combined ranks., Torrance and Parent defend this decisiocn on two
bases. First, it will be recalled that g and max, are consistently
and highly correlated with one another. Their correlation with a,
hovever, is not consistent from grade to grade. Second, what is




presumably reflected in these indexes is more clearly an indica-
tion of teacher effectiveness as assesscd by pupil learning than
what is presumably reflected in the index labeled a. This argument
has been reviewed in Chapter 3.

Criterion 2 is based on the Z scores developed from the
modified median gains in mathematics achievement, Here, the
"most effective" group consists of those who ranked in the
‘upper half at each grade level on this criterion and the

"least effective” group is composed of those ranking in the
lower half.

Productive Thinking of Teachers

One of the major thrusts of this study was to develop
reporting forms that might in effect provide a measure of the
creative thinking abilities and motivations of mathematics
teachers, ox more properly, as it turned out, & measure of
productive thinking. As outlined in the previocus chapter, this
measure of productive thinking is a count of the number of
constructive, potentially useful ideas pro&uced by the teachers
in response to the nine problems, one given each month at the
end of the log book, It is recognized, of course, that many
mental, personality, and motivational characteristics enter into
this index. Some teachers were careless and did not bother to
respond to the problem after completing the log book. Some of
them responded with what would appear to be the least expensive
energy possible, Still others apparently put a great deal of
creative energy into their responses, permitted their creative
thinking processes to focus on these problems, and communicated
the results of their thinking through their monthly reports, It
is to be expected, however, that these characteristics will also
be reflected in the teaching effectiveness of the subjects.

Adequate data were available for 18 of the "most effective"
teachers and 15 of the "least effective" ones on Criterion 1 and
for 31 of the "most effective" and 29.of the "least effective" on
Criterion 2, The comparisons of the producttve thinking scores
for the criterion groups are presented in Table 4.1 It will be
noted that’ regardless of the criterion used, the "most effective"
group achieved a significantly higher score than the "least effec-
tive" group at better than the one percent level of confidence.
Both in terms of actual differences and in terms of level of
significance, these results are quite impressive, In both cases
the "most effective" teachers produced about twice as many ideas
as their less effective colleagues. Somewhat limiting is the
fact that the variability among the "most effective' teachers is
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Table 4.1

Means and Standard Deviations of Productive Thinking Scores of
the Most and Least Effective 1960w61 Teachers According to Two
Criteria of Effectiveness and Tests of Significance

___upgs_gggggctw. 1east Eifective Level
Criterion ___ Number Mean St, Dev. Number Mean St, Dev. teratio Sig.
Criterion 1
(g and max,) 18 60,6 30,55 15 28,1 13.66 3.80 (.01
Criterion 2
(Modified
Median) 31 56,7 29,67 29 28,8 16,13 4,48 <.01

A

quite high, much higher than among the "least effective" ones.
This phenomenon seems to have resulted from the fact that some

of the "most effective" teachers submitted only a small number

of their problems while others submitted all of theirs and were
generally quite productive. Some of the "least effective"
teachers also failed to submit gome of their problems while others
submitted all of theirs. Since the latter group tended to be
relatively unproductive there was not the unusually high variation
- within that group that we find in the "most effective" group. It
is quite probable that failure to respond and/or submit all of the
problems had different meanings for these two groups of teachers.
For the highly effective teacher it may not reflect low productive
thinking ability but rather an absorption in other teaching
problems and the expenditure of creative energy on thege problems
rather than the ones presented as a part of the log books,

Energy Spent in Preparation for Teaching

It is reasonable to expect that the amojnt of energy spent
by a teacher in preparation for teaching will be reflected in
the amount of learning that occurs among students., One way of
assessing this characteristic is to determine the amount of time
devoted to this preparation. It must be recognized, of course,
that much of the "payoff" in teaching is likely to come during
pericds of incubation after one has made this formal preparation
but continues to think about the problems while doing other
things like eating, shaving, bathing, sitting in church, and
the like. Nevertheless, each of the daily logs completed by
the subjects of this study called for an estimate of the amount
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of time in wminutes spent on the SMSG material and the amount of
time devoted to other meteriale and askad whether the teacher

felt the need for more training in ovder to tesch that particular
lesson,

The results of the analysis of these data are reported in
Tables 4.2 and 4.3, It will be noted that although all of the

Table 4.2
Comparison of Amount of Time Spent in Preparation for Teaching and

Recognition of Own Need for More Training of Most and Least Effece
tive 1960-61 Teachers According to Criterion One

Most Effective _Least Effective Lavel

Measure No, Mean St, Dey, No, Mean St. Dev. t~ratic Sig,
Time in minutes on

SMSG Material 18 47.9 38,28 15 46,2 27.36 0,03 NS
Time in minutes on

Other Materials 18 11,6 26,36 15 8.3 10,35 0,45 NS
Percentage of Time

Recognized Need for

More Training 18 63 31 15 58 «29 0,46 NS

Table 4,3

Comparison of Time Spent inm Preparation for Teaching and Recognition
of Ovn Need for More Training of Most and Least Effective 1960~61
Teachers According to Criterion Two

Most Effective Least Effective Level
Meagure No, Mean St, Deve No, Mean St, Dev, 'teratio Sig.
Time in Minutez on . '
SMSG Material 31 44.8 31,23 29 42.7 24,69 0,28 NS
Time In Minutes on
Other Material 31 10.6 20,55 29 8.6 10,97 " 0649 NS

Proportion of Time
Recognized Need

for More Training 31 .63 .28 29 57 .33 0,81 NS
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differences are in favor of the “most effective" teachers, all of
them are extremely small and none of them even appreoach statise
tical significance. Although there is no way of knowing how

much time was "actually" spent on thinking about the materials
being taught, one cen guess that the difference lies here instead
of in the amount of time deliberately and measureably spent, It
is interesting, however, to observe that the teachers in the

study devoted about one hour to the preparation of each lesson
covered by their logs and that in about 60 percent of the cases
there was an expression of a need for more training in mathematics.

Experience and Educational Qualificaticns

The above results bring us back to a reccnsideration of the
traditionally accepted teacher qualificatiomns of teaching experience,
courses, and grades, It will be recalled that prior to the initia-
tion of the present study, mathematics teachers throughout the
state of Minnesota had been invited to submi. applicatioms for
participation in the field testing of the SMSG materials. These
application blanks called for irformation concerning length of
experience teaching mathematics, undergraeduate and graduate
mathematics courses and grades, and professional contributions.

In addition, official transcripts were obtained. 1In selecting the
original group of 127 participaats, applicants were stratified

on the basis of an index made up of these criteria and a random
sample dravn from each stratum,

A comparison of the means of the most and least effective
teachers on the five criteria derived from the applications is
presented in Table 4.4, It will be noted that the most effective
teachers are charactéerized by greater length of mathematics
teaching experience and lower scores on the index of undergraduate
courses and grades in mathematics, No statistically significant
differences are observed for the other three qualifications nor
for the Total Qualification Index.

Since the means ‘on mathematics teaching experience and under=
graduate and graduate courses and grades were unduly influenced
by unusually high scores by a small number of subjects, it was
decided to run tests of differences based on the median, The
results of these analyses are presented in Table 4.5. From these
data it will be obgserved that none of the differences are statis-
tically significant, The same trend as observed in Table 4.4 is
found for amount of mathematics teaching experience but there is
a8 slight reversal for undergraduate mathematics courses and grades,
Thus, we see again that amount of teaching expericnce and courses ‘
and grades do not play very dominant roles in teacher effectiveness,
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| Table 44 | |

Comparison of Means of Experience and Education Variables of
, Most and Least Effective 1960261 Teachers According to

Criterion One
Most Eifective Least Effective Tevel
Varisble _No, Msan St, Deve No, Mean St, Dev. teratio Sig,
Length of Experience |
Teaching Mathematics 24 56,3 21,5 25 37.8 20.1 3,07 (.01 .
Undergraduate Grades and | : !
Courses in Mathematics 24 88.8 37,7 25 106,7 37.8 =3.33 (.01
Graduate Courses and | ey
Grades in Mathematics 24 42.7 41,7 25 51.5 46,1 0.69 18
Participation in Mathee
matics Organizations 24 46,7 36,7 25 45.0 30,8 0.17 NS
Professional Contribu- o |
tions 246 17.3 69.3 25 942 17.6 0.56 NS
f Total Qualification

Index 24 253.2 119.8 25 250.,2 78,5 0,10 NS

It must be recognized, of course, that certain minimum requirements
had to be met by each teacher and that there was motivation to
participate in the field testing of the SMSG materials,




Table 4,5

Tests for Differences in Medians Between Most and Least
Effective 1960-61 Teachers According to Criterion 1 on .
Experience and Education Variables

Mathematics Teaching Experience

Most Least
Effective Effective Total
Above .
Median 15 9 24
Below
Median 10 15 25
Total 25 24 49

Median = 32,1; X< = 1,6619; Not Significant
Undergraduate Mathemetics Courses and Grades

Most Least
Effective Effective Total
Above
Median _14 11 25
Below
Median 11 13 24
Total 25 24 - 49

Median = 96.,8; X< = 0,181; Not Significant

Graduate Mathematics Courses and Grades

Most Least
Effective Effective Total
Above :
Median 15 10 25
Below
Median 10 14 26
Total 25 24 49

Median « 33.6; X2 = ,9950; Not Significant

Professional Organizations

Most Least

Effective Effective Total
Above
Median 13 12 25
Below
Median 12 12 24
Total 25 24 49
Median = 36,3; X2 = «0212; Not Significant




Procedures in Makigg Aselgnments

It is generally assumed that ome of the important roles of
the teacher is to structure properly the learning experiences of
their pupils through the assignsents that they give for homework
and outside of class activities, It was also thought that the
procedures used by a teacher in making assignments will reflect
his oun thinking characteristics. The daily logs submitted for
approximately eight lessons each month called for estimates on
each of eight assigmment procedures listed in Tables 4.6 and 4.7.

Table 4.6

Comparison of Procedures in Assigning Homework and Outside Class

Activities of Most and Least Effective 1960-~61 Teachers, According
to Criterion 1

Most Effective least Effective Level of

Teacher Activi No an S No an S teratio S ficance
Assigned problems from _

textbook 18 1,19 0.37 15 0,96 .80 1,10 =25

i

Assigned problems: from

supplementary sources 18 0,12 0,11 15 0,09 .11 0.75 == 45
Assigned original probe-

lems of teacher - 18 0,20 0,21 15 0,15 .17 0.71 2= o45
Assigned problems re-

quiring convergent

solutions ‘ 18 0086 0059 15 0.67 034 1.12 ':-."_:025

' Assigned problems re-

quiring divergent

golutions 18 0,27 0,36 15 0,23 .18 0.90 ==,35
Assigned problems re-

quiring applications 18 0,83 0,57 15 0.65 .33 0.19 ~ NS
Assigned pxoblems. ree.

quiring discovery of

rule or principle 18 0,24 0.22 15 0.23 ,L17 0.14 = NS
Assigned sustained

project requiring 3

or more days 18 0,10 0,16 15 0,07 .13 0,60 = NS




The teacher was asked to indicate by a single check if he
engaged in the activity at least once during the lesson and

by a double check 1f he engaged in the activity continuously or
three or more times., The means reported in Tables 4.6 and 4.7
are means of the number of checks per log. If we use Criterion
1 as the measure of teacher effectiveness, we observe a trend
for the more effective teachers more frequently and/or comsis-
tently to assign problems from the textbook amd to assign
convergent thinking problems, The differences, however, are
significant at only about the 25 percent level of confidence.

ey

Table 4.7

Comparison of Procedures in Assigning Homework and Outside Class

Activities of Most and Least Effective 1960«61 Teachers, According
to Criterion 2

Most Effective  _Least Effective Level
Teacher ActiVi.t! No. Mean S, Dev, No., Mean S. Dev, t-ratio S:I.g.
Assigned problems from
textbook - 31 1.15 0.35 29 0,95 0.23 2,57 {02

| Assigned problems from
supplementary sources 31 0.14 0,13 29 0,11 0,14 0.66 NS

Assigned original prob-
lems by teacher 31 0.22 0,29 29 0.21 0.27 0.19 NS

Assigned problems requir-
ing convergent solutions 31 0,88 0,56 29 0,66 0,32 1.93 = .06

Assigned problems requir- | p «
ing divergent solutions 31 0,33 0.43 29 0.22 0,18 1.29 (.20

Aszigned problems requi.;-
ing applications 31 0.86 0,51 29 0.62 0,37 2,05 (.05

" Assigned problems require
. 1ng discovery of rule or .
principle 31 0,28 0,28 29 0,49 1.47 =081 2,40

Assigned sustained project | |
requiring 3 or more days 31 0,09 0.13 29 0,08 0,13 0.48 NS
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If ve use Criterion 2 as the basis for designating more and less
effective groups and use these data for a'l 60 of the participants
for whom there are complete data, these two trends become statis~
tically significant at the .02 and .06 levels of comfidence
respectively, Differcnces regarding the assignment of application
problens in favor of the more effective teachers is also signifi-
cant at better than the ,05 level of confidence. A general inspece
tion of these two tables gives something more than a slight hint
that th: more effective teachers give their pupils a greater
amount of structure than do the less effective ones, There is
even a slight trend for the less effective teachers more frequently
than their more effective colleagues to assign learning experiences
requiring the discovery of rules and principles.

Explaining New Materials

There were hints in the teacher logs for 1958-59 and 1959-60
that teachexs differed in the procedures used in explaining new
materials and that this differentiated the most and least effective
ones, Consequently, the five procedures listed in Tables 4.8 and
4.9 vere included in the log checklist. The reporting procedures
and the method of obtaining mean scores was the same as reported
for assignment procedures., The results obtained on the basis of
Criterion 1 are reported in Table 4.% and those on the basis of
Criterion 2 are shown in Table 4.9. It will be seen that the
criterion groups do not differ siganificantly on any of these five
procedures, With Criterion 2, using data from all 60 subjects
supplying complete predictor and criteriem data, there is a
fairly marked trend for the more effective teachexs more frequently
and/or consistently than their less effective colleagues to follow
routinely the text or teacher commentary and to try out the
special devices suggested by the SMSG materiais. Again, there is
a slight hint that the more effective teachers have a greater
concern for structure than have the less effective ones, At the
same time, they make fully as much use of originally developed
devices as do the less effective omes,

46




Table 4.8

Comparison of Procedures in Explaining New Material of Most and
Least Effective 1960=61 Teachers, According to Criterion 1

st Effective t Effective ‘ Level
[ Teacher Activi NOo., Mesan S No, Mean S. Dev teratio Sig.
' Routinely followed text |
or taacher commentary 18 0,95 0,52 15 0,82 0,20 -. 0.17 NS
i Used special device |
suggested by SMSG
materials 18 0,20 0,20 15 0,14 0.83 0.30 NS
Used special device adapte |
.ed from other gource 18 0,13 0,17 15 0,11 0,31 0.15 NS
Used originally developed '
device or procedure 18 0,35 0.23 15 0,33 0.28 0422 NS
Made quick test (questiom,
problem) to test for :
comprehension 18 0.28 0,31 15 0,22 0.41 0.50 NS
Table 4'.9

Comparison of Procedures in Explaining New Material of Most and
Least Effective 1960-61 Teachers, According to Criterion 2

Most Effective _least Effectiv~ Level

Teacher Activity No, Mean S. Dev. No, Mean S, Dev. t-ratio Sig.
Routinely followed text '

or teacher commentary 31 0,91 0.45 29 0.77 0.24 1.39 F=.15
Used special device

suggested by SMSG

material 31 0,19 0,19 29 0,12 0,18 1.40 =,15
Used special device adapt-

ed from other source 31 0,15 0,19 29 0,18 0.20 «0.52 - NS
Used originally developed |

device or procedure 31 0,36 0,29 29 0.33 0.27 0.45 NS

Made quick test (questiom,
problem) to test for
comprehension 31 0,31 0,30 29 0,26 0,36 0.57 NS




C Learn and Think riences
Cn the basis of his experience in analyzing the logs fzrom
the first two years of experimentation, Torrance hypothesized
that the procedures teachers use in conducting learning and
thinking experiences of previously assigned material reflects
the thinking characteristics of the teacher and makes a
difference in effectiveness. Accordingly, the nine procedures
listed in Table 4,10 and 4,11 were incorporated into the log
checklist,
Table 4,10
Comparison of Procedures in Conducting Learning and Thinking‘
Activities of Previously Assigned Materials of Most and Least
Effective 1960-61 Teachers, According to Criterion One
_Most Effective _Least Effective Level
Teacher Activity No. Mean S. Dev. No, Mean S. Dev. texatio Sig.
Answered pupil questions 18 1,33 0,49 15 1.09 .41 1.50 <15
* Gave correct solution to -
problem(s) 18 1,12 0,48 15 0,67 .45 2.81 < 01
Stimulated pupil(s) to |
find solution 18 0,84 0,46 15 0,85 .41 «0,07 NS
Asked pupil(s) to repro-
duce previously presented
ideas, information 18 0.79 0,46 15 0.64 .38 1.00 =.35
Had pupils presemt solu- | |
ticms to problems at : .
blackboard 18 0.53 0,3¢ 15 0,57 .39 «0,31 NS
Stimulated competition |
within class 18 0,38 0,39 15 0,28 L3l 0,83 =.40
Had pupils to work in pairs '
or other small groups 18 0,22 0,46 15 0,17 .20 0.39 NS
Gave alternative or diver- : _
gent solutions 18 0,35 0,28 15 0,35 20 0.00 NS
Stimulated pupil(s) to
find alternative or diver~ e
gent solutions 18 0.29 0,30 15 0,37 .23 «0,89 =.40




Table 4,11

Comparison of Procedures in Conducting Learning and Thinking
Activities of Previously Assigned Materials of Most and Least
‘ Bffective 1960-61 Teachers, According to Criterion Two
| Most Effective _Least Effective Level
| Teacher Activi No, Mean S, Dev, No, Mean S, Dev teratio Sig.
Answered pupil questions 31 1,33 0.49 29 1,23 0.37 0.85 =.40
Gave correct solution to —
problem(s) 31 1.05 0,53 29 0.81 0,43 1.89 —=.06
Stimulated pupil(s) to .
find solution 31 0,92 0,45 29 0.89 0.39 - 032 NS
Asked pupil(s) to repro=
duce previously present-
ed ideas, informatica 31 0,81 0,46 29 0,75 0,43 0,52 NS
Had pupils present solue-
tions to problems at
| blackboard 31 0.57 0,38 29 0.60 0,45 «0.34 NS
Stimulated competition ’
within class 31 0,41 0,42 29 0,36 0,40 0.44 NS
Had pupils to work in pairs
or other small groups 31 0424 0,40 29 0,24 0,33 -0,01 NS
Gave altemmative or diver-
gent solutions 31 0,39 0.35 29 0,40 0,27 -0,10 NS
Stimulated pupil(s) to find
alteraative or divergent
solutions 31 0,36 0.37 29 0,35 0.24 0,07 NS
On both Criterion 1 and Criterion 2, the more effective
teachers seem more frequently and/or consistently than the less
effective ones to give correct solutions to problems, There is
also a slight teundency for this same trend to persist regarding
the matter of answering pupil questions., Nome of the other
measures, hocwever, produce any consistent and/or statistically
significant differences.
;




- qulaltion Procedures

One of the strongest findings in Torrance's (1965) earlisr
analysis of teacher logs had to do with the tescher's thinking
as reflected in his evaluative behavior, Using these leads, he
included in the 1960-61 log checklist the seves evaluation
procedures listed in Tabies 4.12 and 4,13, Using Criterion 1 as

Table 4,12

Comperison of Evaluatior Procedures of Most and Lesst Effective
1960-61 Teachers, According to Criterion One

Most Effective Least Effective Level

Teacher Activity No, Mean S, Dev, No, Mean S, Dev, teratic Sig,
Gave test or check quiz 18 0,21 0,18 15 0,23 0,40 -0.29 NS
Discussed or analyged test

Tesults . 18 0,15 0,18 15 0,18 0,17 «0,350 NS
Pointed out defects im

pupil solution(s) 18 7,76 0,42 15 0,51 0,41 1.67 (.10
Pointed out other ap-

proaches or solutiomns 18 0,50 0,36 15 0,39 0,26 1.00 =230
Analyzed causes of errors |

or failure to solve

problems 18 0.65 0,36 15 0,53 0.36 1.00 =.30
Praised pupil for correct | v
solution 18 0,76 0,53 15 0.56 0.49 1,11 =.30
Praised pupil for original

solution or idea 18 0,19 0,20 15 0,18 0.14 0.20 NS

the indicator of teacher effectiveness, we find trends on four of
the indicators that offer some promise: pointing cut defects in
pupil solutions, pointing out other approaches and solutioms,
analyzing causes of errors or failure to solve problems, and
praising pupils for correct solutions, all in favor of the more

effective teachers, Again, we find a hint that the more effective

teachers more frequently and comsistently give their pupils structure
and let them know what the teachers expect of them, There is a very
slight tendency for the less effective teachers to rely more
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Table 4,13 '

COmparisbn of Evaluation Procedures of Most and Least Effective

1960-61 Teachers, According to Criterion Two

_Most Effective _Least Effective
Ieacher Activity No, Mean S, Dev, No, Mean S, D teratio Si
Gave test or check quiz 31 0,24 0,21 29 0,26 0.23 =0,31 NS
Discussed or analyzed test \
results 31 0.19 0,22 29 0,22 0,22 «0,63 NS
Pointed out defects in | |
pupil solution(s) 31 0,69 0,45 29 0,58 0,42 0,97 =335
Pointed out other ap- '
proaches or solutions 31 0.48 0,39 29 0.42 0,30 0,61 NS
Analyzed causes of errors
or failure to solve
problems 31 0,58 0.39 29 0,52 0,42 0.55 NS
Praised pupil for correct
solution 31 0.68 0,52 29 0,58 0.48 0.70 X.50
Praised pupil for origimal
solution or idea 31 0.20 0,21 29 0.20 0,20 0.00 NS

Level

.
!

heavily on tests and their analysis than ié iéue of the more

‘ .

. effective ones. The differences are too small to be meaningful
except in contrast to the other trends showm in Tables 4.12 and

4.13, ’

EVidences of Interaat, Motivation, and Curiosity

Torrance's analysis of the 1958-59 and 1959-60 teacher logs

suggested that there is a relationship between the interest,

motivation, and curiosity of students and the patterns of

thinking of their teachers. Thus, the eizht indications of

interest, motivation, and curiosity lisced in Tables 4.14

4.15 were incorporated into the checklist used in 1960=61,

and
It

will be seen from these two tables that snly the two items on
asking questions show even a consistent tremnd for both criteria
and all of these differences are too small to be of a great deal




t
!
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Table 4,14

Comparison of Evidence of Interest, Motivation, and Curiosity

Reported by Most and Least Effective 1960=61 Teachers, According

to Criterion One

Pupil Activity

Evidenced having studied
assigned material 18

Evidenced having read or
studied unassigned
material 18

Evidenced having discussed
work outside class 18

 Asked question(s) that ine

dicated curiosity 18

Asked question(s) that in-
dicated learning diffi-
culty 18

Took notes on lectures,
etc, , 18

Aggressively kept trying to
understand, solve, e¢tc, 18

Became frustrated; gave up
trying to understand, etc.18

Most Effective

t Effective Level

No, Mesn S, Dev. No. Mean S. Dev. , teratio Sig,
1.79 0.71 15 1.73 0,62 0.25 NS
0.27 0,26 15 0,28 0,26 0.11 NS
0,86 0,53 15 0,73 0,42 0,81 =40
1,20 0.53 15 1,07 0,26 0,87 ==.40
1.19 0,63 15 0,97 0,3 1,22 =.20
0,93 0,80 15 0,72 0,66 0,81 =.40

1.17 0.65 15 1.09 0.7 0.32 NS -
0029 0435 15 0426 0,25 0.28 NS

of interest., Using Criterion 1, there are weak tremnds in favor
of the most effective teachers for reports of evidences of
students® having discussed their work outside class and for
tuking notes on lectures and other classroom activities.




Table 4.15

Comparison of Evidence of Interest, Motivatics, and Curiosity
i Reported by Most and Least Effective 1960«61 Teachers, According
to ﬂtiterion Two | : , 2

| B _Most_Effective _least Effective Level
. Pupil Activity - No, Mean S, Dev. No. Mean S, Dev, t-ratic Sig.
. Evidenced having studied : - | B '
¢ assigned material 31 1.8 0,74 29 1,76 0,61 ° 0.43 NS
Evidenced having read or
studied umassigned | :
material 31 0,35 0.37 29 0,31 0,27 0.55 NS

Evidenced haviag discussed
work outside class 31 0,91 0,54 29 0,90 0,49 0.07 NS

Asked question(s) that in=-
dicated curiosity 31 1,30 0.8 29 1,20 0,48 0,77 = W45

Asked question(s) that ine
I dicated learning difficule~
ty 31 1,12 0,50 29 0,96 0.47 1.21 <T=.20

Took notes on lectures,
elc, 31 0.96 0.77 29 0.87 0.78 0.42 NS

Aggreasively kept trying to
understand, solve, etc, 31 1,10 0,60 29 1,16 0,71 =035 NS

Became frustrated; gave up : |
trying to understand, etc.3l 0.33 0,41 29 0,27 0.31 0.47 NS

Evidences of Student Learning

On the rationale that the kinds of gvidences of learning and
. thinking that teachers recognize is xelated to how much students
learn and apply their learning, the eight indicators listed in
Tabies 4,16 and 4.17 were developed for the 1960-61 checklist,
As wili be noted from these two tables, there are no really strong
and consistent trends for any of the indicators, The direction
of the differences is consistent, however, for the two criteriav
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'Table 4e16

| cdmpaxison of Evidences of Learﬁtng Reported by Most and Least
Effective 1960~61 Teachers, According to Criterion One

Most Effective = 1east Effective Level

Pupil Activity : __No, Mean 5, Deve No, Mean S, Dev,. teratio 31g9
Reproduced previcusly pre- | ﬂ | |
sented ideas, solutions 18 1.30. 0,69 15 1,13 0,41 0.85 = .40
Used newly acquired |

vocabulary , 18 1.29 0,65 15 1,21 0,39 0.42 NS

Recognized correct prinmciple '
 for solving problem 18 1,19 0,62 15 1,22 0,45 =0,16 NS

Solved new problems similar’ | .
to ones explained 18 1,04 0,55 15 1,09 0,50 -0,26 NS

Helped fellow pupils solve '
problems, etc, 18 0,63 0.33 15 0G.65 0,34 fel7 NS

Organized information,
ideas, etc. into optimal

sequence 18 0,30 0.47 15 0.29 0036 . 0.07 NS

Identified errors or defects
of classmate'’s solution 18 0,55 0,31 15 0.53 0,38 0.17 NS

~

Identified errors or defects
in solution by teacher,

R text’ etc. 18 0014 0013 15 0022 0015 "1.60 ?5.10

The more effective teachers more frequently and consistently
than the less effective ones reported the xeproduction of
previously learned ideas and solutions and the use of new vocabu-
lary and less frequently and consistently reperted correct
recognition of principles, the solution of new problems similar
to previously explained ones, helping fellow pupils solve
problems, and the identification of errors or defectes in the
solutions by the teacher, text, or other authority,

©
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. Table 4.17

Comparison of Evidanccc of Lnazntng n-pOtteﬂ by Most and Least
Effective 1960-61 Tbachetl. Aueotding torcritcrion Two

R

!ﬂHLJLJ&E....JaLA

Reproduced pttvtously pre=
sented ideas, solutions 31

Used newly acquired
vocabulaty 31

Recognized corzect prine
ciple for solving probe
lems 31

Solved new problems similar
to ones explained 31

Helpad fellow pupils solve
problems, learn new
material B ) |

Organized information,
ideas, etc. into optimal

sequence 31

Identified errors or dcé
fects of classmate's
solution 3

Idénttft@d exrrors or de=
fects in solution by
teacher, text, etc. <) |

L

.1!!!£JE££SE§EEEL. .JE2322,55522££!!. Lavel

H.:.!!!!..:.!!!a..!;a.ﬁhenh_a.ES!&._.E:EQEQ° Sige
1,36 0,75 29 1.3 o.ss 0,10 NS
1.36 0,72 29 1,25 0,48 0.56 NS
123 0,53 29 1.27 0,52 «0,25. NS
‘ 1.0’7 04)62 29 1.13 0.55 -0041 NS
0,68 046 ‘29 0.72 0,41 «0,38 NS
0,40 0,52 29 0.40 0,42 0,00 . NS
0.62 0.42 29 0567 0049 "0038 NS
0,20 0,22 29 0.22 0,21 ~0,50 NS




Evidences of Thinking

. Twelve different evidences of pupil thinking wvere included _'
in the 1960-61 checklist and are listed in Tables 4,18 and 4.19.

Table 4,18

B

- Comparison of Evidencéé of Thinking Reported by Most and Least
Effbctive 1960»61 Teachers. According to Criterion One

Most Effecttve Least Effective . Level

Pupil Activity No, Mean S, Dev, No, Mean S, Dev, t-ratio Sig,
Discovered relationship between ' |
two ideas, concepts, etc, 18 0.95 0.71 15 0,86 0,50 0,41 NS

Discovered complex relatiomship - » |
in pattern or system of symbols 18 0,38 0.47 15 0,31 0,33 0,47 NS,

Visualized what a pattern or
set of relationships would

look like if rearranged 18 0,36 0,48 15 0,40 0,45 0.59 NS

Explored visually several soluw . . N
tions, courses of actiom, etc. 18 0,41 0,28 15 0,38 0.26 1,00 =35 -

Saw beyond the immediate and -—
obvious 18 0,55 0.50 15 0,36 0,26 1.27 =20

Produced diversity of possible
: 801“t1°n8, applicationa, ete. 18 0,16 0.24 15 0.17 0.15 0,08 NS

Abandimed conventional approach
and thought of original

solution 18 0,18 0.17 15 0.12 0,10 0,27 NS
Produced clever or uncommon

responses | 18 0,15 0,17 15 0.15 0.17 0.00 NS
Worked out details to develop

a general idea : . 18 0,20 0,04 ylS 0,17 0.28 0.23 NS

Suggested a symbel that will | P
satisfy a given relationship 18 0,04 0,07 15 0,06 0,14 »l.43 =15

Used a principle, object, concept, .
etc. in a new way 18 0,08 0,11 15 0.10 0,20 =4,00 <01

Suggested improved or new way of
working, functioning as a class,

etc, 18 0,03 0,07 15 0,02 0010 0.33 NS
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Table 4.19

compa:isanfof Evidences of Thinking Reported by Most and Least
Effective 1960-61 Teachers, Accordimg to Criterion Two

‘ ' o T l Most Effective uast Effecuive Level
 Pupil Activity e :E2a.!E9E_‘J.Dﬂ!n._ﬂﬁgJﬁﬂﬁliiulkﬂbu.JL—-E-Q-ﬁigﬁ-—
Discovered relationship between | , -

two ideas, concepts, etc. 31 1,07 0,72 29 1,03.0.55 - 0,26 NS .

Discovered complex relationship . , o
j.n pattern or system of symbols 31 0,46 0,51 29 0.38 0,33 0.67 N3

Visualized what a pattern or
set of relationships would

look like if rearranged 31 0.49 0,55 29 0.48 0,42 0,09 NS

Explored visuvally several solu=-
tions, courses of action, etce 31 0.54 0,42 29 0,50 0,40 0.35 NS

Saw beyond the immediate and -
obwious 31 0.57 0,47 29 0,51 0,42 0,47 NS

Produced diversity of possible —
solutions, applications, etc. 31 0.29 .32 29 0,23 0,19 0,93 =T.35

Abandoned conventional approach
and thought of originel

solution 31 0,24 0,26 29 0,18 0,23 0,9 =.35

Produced clever or uncommon
responses 31 0.22 0,27 29 0.23 0,24 0,05 NS

Worked out details to dcvelop
a general idea 31 0,30 0,42 29 0,28 0,37 0,24 NS

Suggested a symbcl that will ' .
satisfy a given relationship 31 0,12 0,24 29 0.08 G.12 0,78 .40

Used a principle object concept, | -
etc. in a new way ’ 31 0.17 0.29 29 0.17 0,18 0,06 NS

Suggested improved or new way of
working, functioning as a class,

ete. 31 0,08 0,17 29 0,02 0,03 1.91 .06

ER&C |
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These data show no cansiafent differenced of any magnifude,on

the two sets of criteria used., One possibility is that so few

evidences of student Chinking were reported that this kind of

 behavior appeared too infrequently to make much difference,
- Another possibility 1s that the kinds of mental functioning

involved in these kinds of student activities does not have a
very powerful influence on the kinds of achievement measured by
the tests of achievement used in this study., Since the test X
items do not involve productive thinking in the strictest seuse,
both of these possible explcnations seem fairly plausible. '

Student Perception of Learning and Thlnking Activities

The kinds of observations that teachers have to make in
order to guide learning effectively are always complex, The
kinds of observaticns called for by the log checklist are

.~ exceptionally complex and it is perhaps unreasomnable to expect

teachers to report accurately observations of the learning and
thinking activities of their students as a group., There are
also great individual differences within a class in the kinds
of learning and thinking activities that occur, Thus, the
studente of the subject teachexs were asked in the spring of
1961 to £ill out a one-page checklist giving their own percep=~
tions of evidences of their interest, motivation, learning, and
thinking. The checklist consisted of 23 items, as listed in
Table 4.21., In determining scores for a class, weights were
assigned to student responses as follows:

NeveTresesnoossssccccnssncsoseld
A few timeS,eeescccssnscssceel
1 or 2 times & weeKeoonvenscel
3 or 4 times a weekeevocoonee3
Almost avery clasS.cesssssseed:
Every clasSecesassevecsccseneed

A mean was then determined for each teacher's class,

Using Criterion 1 for determining the groups for comparison,
it will be noted from Table 4.21 that there are few items that
differentiate the most effective teachers from the less effective
ones. These few differences are in favor of the less effective
teachers. The students of the less effective teachers were more
likely than those of the more effective teachers to report a
high degree of discovery ¢f error in the solutions of classmates,
discussion of the work of the class outside the classroom, and
the suggestion of new or improved ways of working as a class.
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Table 4020

COmpariaon of Checkliat Rc@pcnnes of Pupils of Most and Least

b

Effective 1960~61 Teachers, According to Criterion 1

Most Effective

 least Effective

ER&C

Aruitoxt provided by Eic:

Pupil Activity Wm_mmw :
Studied assigned materfal = 19 3,27 0,47 19 3.45 0,47 = 0,95
Read or studied unassigned | g .. B

material 19 .21 0.30 19 1.25 0,41 «0.33
Discussed work of caurse . - R

outside class 19 2,05 0,30 19 2,25 0,38 »1,82
Asked questions out of ‘

curiosity 19 1.62 0,27 19 =1.69 0.39 «0.64
Asked questions because '

- Of learning difficulty 19 1.85 0.24 19 2,01 040  =1.46

Took notes on lectures,

solutions of problems 19 1.87 0,40 19 “1.63 0,54 1.60
Kept trying to understand

new material 19 3.43 0.45 19 3,29 0,47 0,93
Became frustrated; gave .

up trying 19 1.27 0440 19 1.27 0,29 0.00
Solved problems previous=- .

ly worked in class 19 2,07 0,37 19 1,97 0,31 0,91
Used newly acquired con= * -

cepts and vocabulary 19 2.74 0.43 19 2,55 0,50 1.27
Applied principles ' |

correctly 19 "2,89 0.53 19 2,90 0,50 «0.06
Solved new problems simie T

lar to previous ones 19 2,94 0,51 19 2.83 0.61 0.61
Helped classmates solve

problem, etc, 19 1.85 0,39 19 1.90 0,34 «0,42
Organized ideas into new

combinatim 19 1096 0046 19 2003 0047 00047
Found errors or defects

in classmate's solutions 19 1.38 0,30 19 1.75 0,44 «3,08
Found errors or defects -

in teacher's solutions 19 1.05 0.36 19 1,23 0,51 1,29
Discovered relationships

of two or moxe ideas 19 1,91 0.47 19 1,97 0,38 «0,50
Worked out diversity of

possible solutions | 19 1.43 0.45 19 1.48 0,53 -0,31
Gave up old approach and
i proauced new one 19 1.’57 0044 19 1055 0031 .0.47
Thought of unusual, cor- |

. xect solution 19 1,21 0.27 19 1.18 0,21 0.38
Worked out details of

some project 19 1.28 0,38 19 1:.25 0,45 0.23
Used a principle or con=

cept in new way 19 1,40 0,29 19 1.49 0,40 «0,82
Suggested new or improved

wvay of class working 19 0,60 0.23 19 0,85 0.46 -2,08
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ways. An opposite trend was noted for taking notes on lectures,

l
|
]
|
_ continued efforts to learn, solving problems previous 1y worked
;
|
|
|
|
b

.
"‘:3.,

—
7

A similar but lese marked trend in the same direction was noted
for studying assigned and unassigned material, asking questions
because of learning difficuity, discovery of errors in teacher
and texriwok solutions, and use of principles or concepts in mew

in clase, using ncvly acquired concepts and vocabulary, and
solving new problems similar to previously solved ones. There
is a slight hint in these results that the pupils of the less
effective teachers, like their teachers, are less conforning and
rules or structure-oriented, They tend to express more awareness
of difficulzies, problems, difficiencies, and the like. There
are also indications that they are more alert to ways by which
the functioning of the class could be improved. -

At the bottom of the one-page checklist, students weie
inyited to write on the back of the page a description of the
learning difficulty that had bothered them most in the SMSG
clase and how they coped with this difficulty. Many of the
responses waere quite voluminous and powerfully stated. This
was especially true of the pupils of some of the less effective
teachers, From these remarks, one gains a picture of these
teachers that is in many respects differsnt from the one
obtained from the mateirial supplied by the teachers themselves.

0f special interest are the responses of the puplls of
those teachere in the low effectiveness groups who did not
gsubmit log checklists and solutions to the productive thinking
problems, Thus, these teachers could not be considered in the
analyses based on these instruments and the picture given by
their students gives us about the only data we have concerning
their thinking characteristics, An attempt will be made to
develop this picture at least im part by presenting e sampling
of the comments made in response to the imvitstion to describe
a learning difficulty.

Student 1, ...It was also because I was afraid to ask
questions for fear of being teased or made a fool cut of by
certain mexgbers of the classsee

Student 2, I think our teacher is a little impatient with
us sometimes and many times he embarrassed us unnecessarilye..

Student 3, My difficulty is that the teacher seems to
pick on me more than most people. This isn't so bad except
that he tries to make you feel like a hopeless caee as far
as mathematics is concerned., In this way you lose interest
in the course...You also begin to dread going to this teacher
with the problems you have trouble with because he makes a



funny joke out of your coming or else you hate him so much
that you regret going to him or won't admit that you don't
understand when he asks you to hold up your hand...But when
this is dome to a persom it has one great asset == it helps
you learn how to contrel your temper.

Student 4, I think my hardest learning difficulty is my
own failure to ask ‘questioms about things I don't understand.
I don’t know why I don't ask questions. Maybe one reason is
‘that I am afraid that the question I ask doesn't make sense
or something and I don't know, What I have done to cope
with this is just to work an extra little bit haxder.

The four students quoted above were in the same class. Their
comments present a picture of a rather impatient and intolerant
teacher who is rather insensitive to the feelings and difficulties
of his pupils, They perceive him as rather vnapproachable and
their fear and hostility doubtless interfered with their learning.

- The comments that follow were submitted by the studeats of
another teacher in the ineffective group., In this case, the
students as a group showed a loss rather than a gain from the
pre=test to the post~test. The teacher did not submit enough
logs to be considered in the other analyses of this study.

Student 5, He is a fair teacher but he will not give a

"hoot" if we don't get the material, His ideas are so crazy

that it takes a genius to undexstand him, The tests he gives

are so hard that everyone flunks the things. Then when we ask

him to explain he won't, Instead he says it is self=explanatoryee.
Please teach the teachers to have correct posture because he

always has his dirty feet on the desk, No discipline at ALL.

He uses so much grease that if he falls he'll die of injuries,

Student 6, My biggest mistake was taking this course in the
first place. First of all, it would help a lot 1f we had a
teacher that could get the idea of the course across to us,

It would also help if the teacher would slow down so the kids
who at least try to get it but can't have a fighting chancee..

Student 7, The most difficult thing about this course is
the teacher...Our teacher doesn't help with our problems; he
just gives us the answers and tells us to find out how to
get themeses

The following comments were also made by the students of a

third teacher who failed to submit logs and productive thinking
problems and could not be considered in the analyses based on them:
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Student 8. The big thing I found wrong with this class
was that we went 80 slow that I lost intersst and when we
wvent to something else it was the same thing again.

Student 9, ﬁq teachar that we have isn't right for teaching
this class becauce he can't explaia himsalfess. . ,

- Studen: 10, The teacher is hard to understand. This is not
his fault; he tries to explain it, but he thinks on such 2

different line, none of us cen catch on. Ee is too smart to
be teaching high school students, He ahould be teaching
college students,

Student 11, The tescher is hard to understand., When a
direct question is asked, we are presented with new aod more
complicated methods of working problems which does not make
understanding easierceee

Student 12, We asked our teacher about our questions and
other problems, but instead of answering our questions he would
go off and explain something else that probably most of us
80t @nd then ve Were really coniused, so we nsvezr did get our
questions answered. To help ourselves we started (some of us)
to do it together but then he got mad and said we copied each
other's paper, so we haven't done anything since. |

, Student 13. If we ask you a question, each time you explain
| it you explain it a little different, This makes me all the
more confused, I have tried hard to understand it the first
time it is explained and then not listen quite as hard the
next few times it is explained again,

The following remarks were submitted by the pupils of a
:ourth teacher in the least effactive group who did not submit
oge:

Student 14, I gave up trying to leain geometry at the
beginning of the year...I aiwvays liked math except for this
year maybe because I gave up too easy and it got too hard.e..

Student 15. I also am lazy‘ and despise the teacher and the
way he teaches; therefore, I don't work as hard as I should,

From a student of another member of the least effective
- group we bave the following comment:

Student 16, What hothers me most is the monotony of the
class, Our teacher starts talking as soon as the bell rings
t and continues talking the entire hour, never giving us a chaunce
to work things out in class. He expects us to learn just by
showing us how it is done without helping us,
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The following comments describe the difficulties of another
. of the low effective teachers who failed to submit logs and
' productive thinking problems:

Student 17, I start drifting awvay and daydreaming in class
and find it hard to concentratesess

Stulent 18, I am having trouble concentrating on the class
matter because of the excessive noise. At the present time we're
about to shoot the course.

S T e TRe—— e o oo o oo ..

Student 19. I had a hard time generally through the whole
year, I wasn't able to grasp the ideas and facts well enough
to thoroughly understand what I was doing...I coped with my
problem by quitting trying to understand the course...I won't
need such extensive math in the career I have chosen.

Student 20, There s usually sc much noise in the class
you can't concentrate on what's going on, The kids do a lot
of talking and several in the class distract learning.

In their logs the teachers themselves almost never mentioned
problems cf discipline and did rot attribute the learning
problem of their students to classroom discipline. Yet from the
descriptions of students it seems rather clear that classroom
discipline played a rather powerful role in the relatively low
effectiveness of come of the teachers in the present study. One
may also wonder how the results of the study would have
differed from the ones reported had the teachers described
by their pupils in the foregoing remarks submitted logs and
productive thinking prcblems, There are reasons to believe that
more of the initial hypotheses might have been supported or
supported more strongly.

Minnesota Pupil Attitude Inventory

The means of the criterion groups on the fall and spring
testings on the Minnesotz Pupil Attitude Inventory are coumpared
in Table 4,21, It will be noted that the differences are not
statistically significant. There is a general trend for the
fall scores to be higher than the spring scores. Flanders
indicates that this is a general tendency in a number of studies
and seeks to explain it in terms of the initial high hope and
the initial delusions students have concerning their teachers
and their relationships with them,
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Table 4,21

Comparison of Mean Scores on Mimnesota Pupil Attitude Inventory
of Moot and Least Effective 1960-51 Teechers for Each of Two

Criteria
Most Effective Least Effective ' Level
Iime Criterion No, Mesn S, Dev, NNo, Mean S, Dev, t-ratio Sig,
Fall 1 2% 221,3 21,5 21 22,7 15.8 0,55 NS
Spring 1 2 214,46 18,2 22 222,8 25,0  =1.31 (.20
Fall 2 32 226,55 20,2 32 219,3 19.7 144 (.20
Spring 2 32 218,5 17.4 32 214.6 22.9 0,76 N5

Glassroom Behavior*

During the school year 1960-1961 the classes of ten of the
teachers who participated in the SMSG evaluation study of the
Mimmesota National Laboratcry were visited by obsexvers. These
obsexrvers, using a method developed by Flanders and under his
diraction, obtained measures of teacher-pupil interaction. This
section of the report is a description of the ralatiomship
observed between these measures and the achisvement test data

obtained for the students of these classes as part of the SMSG
evaluation study,

A brief description of the interaction measures follows,
A full description can be Iound in "Teacher Influence, Studies
in Interaction Analysis", (Final Repott of Cooperative Research
Project No. 397) by Nad A, Flanders (1560), Also described
there are the methods of training obsarvers and of insuring
the raliability of their obserwvations.

*Tais section of the report was prepsred by Ned A. Flanders,
director of the subproject on teacher characteristics as \
assessed by classroom cbeservation, .
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The observers recorded the type of statements made by the
teacher or by the students during the class period. One of the
classifications which can be made of these types of statements is
that of "direct" statements and “indirect" statements. Direct
statements of a teacher are those by which the teacher accepts
and ancourages student ideas and feeliugs, or asks questioms,
Indivect statements are thoss with which a teachker presents his
own or an authority’'s ideas, gives directions or comsands, or
criticizes. Flanders has made frequent use of the watio, 1I/D,
of the number, I, of a teacher's statements classifiad as
"{zdirect,” to the number, D, of those classified as “'direct,”
This ratio was computed for each of the ten teachers,

The seme achievement test data described in Chaptexr 3 wexe
used in this aspect of the study but a slightly different method
of determining indexes of effectiveness was employed.

From the student's test scores the average difference, g,
between the post«test and the pre~test was calculated for each
class, However, the ten teachers here were distributed among
all of the grades. There are at least two reasons that g
(gzin) is not comparable for classes of tcachers at differemt
grades, The text, SMSC, is different for the different grade
levels. Further, STEP has & tendency to under measure gains
for students with high pre-test scores, For these reasons the
gains of the classes in each grade were ranked with the gains of
all classes at the same grade of the SMSG evaluation study. The
rank of the gains of the classes of teachers here was divided by
the mumber of clesses in the same grade with which they were
renked, The number so obtained is called g', the relative ramk
of a class's gain and 1s the percentile of a teacher's class gain
within the distribution of gains for all classes using SMSG at
the same grade in the 1960-61 evaluation study.

| The values of the variables for the ten teachers are as
follows:

Teacher Grade g IN

A 7 94 50
B 8 62 97
c 9 82 47
D 10 Jdl L10

E 10 63 61
P 10 76 3
G 10 .68 .18
H 10 84 428
1 11 31 .39
3 12 27 .26
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Thus the average differsnce between the STEP post-test
and pra-test scorss for the students of Teacher A was at tha
94th pezcentile of the distribution of these gains for all
seventh grade classes of the evaluation study. Also, the
observer, who classified the statements of Teacher A during six
different class periods noted one-half as many "indirect"
statemente as "direct” statements. (During these six visits
the observer classified 3029 statements of the teacher and
2478 statements of students., Of tha teacher's statements 1013
were designated as indirect and 2016 as direct.)

The measures of gain, §°, and I/D are plotted below.
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Clearly, for these teachers, there is a positive relation
between the two variables. At the same time the variability of
g' for a fixed value of 1I/D is considerstla. Ths Spearman rank
correlacion coefficient for these observations has a valus of
.32 and is not significant at the .05 level, (The .05 critical
value for one-sided tests is .564 for m = 10,)

Several other variables from the test scores and from the
interaction analysis were studied as alternate ways to estimate
the association between these two kinds of measures,

As an alternate measure of the teachers' influence on
students' achievement the slops, 8, of the linear regression
equation of the post-tesi scores on the pre-test scores was




calculated for each class, In genersl, if a slope, 3, is

larger than one, the students with higher pre-test scores have
gains that are greater than those of students with lower pre-
test scores, If a = 1, gains are about uniform for all students,
and, if a 1s smaller than one, the students with low pre=test
scores have the larger gains,

Thus, the value of the slope, a, for a class gives an
indication of which students are making the grester gains. The
value of the rank correlation cosfficient betwsen the slope,

a, and 1/D is also ,33 for these classes.

Flanders defines another measure, i/d, which is the ratio
of the number of indirect statements to the mumber of direct
statements, of a teacher, which are also classified as cenexrally
content-free with respect to the particular subject being taught.
The rank correlation between the g' and i/d is -,08, and that
between the slope, a, and 1/é 18 =,01, These coefficlents are
80 small that the negative sign merits little credence., That they
are small in absolute value is most likely attributable to the
relatively small number of content-free statements made by a
teacher in a mathematics class and the corresponding high variance

of 1-&0

The rank correlation between the actual observed gain for
each class and the value of 1/D is .50, This is not reported
as the best estimate of the association between the achievement
measures and the interaction measures for the following reason,
The achievement test has a ceiling and students who score high
on the prewtest generally have smaller gains than those who
score low, There is evidence that this effect is accentuated as
grade increases, probably because of the (seif) selection of
students who continue to take mathematics courses, Accordingly,
a negative corzelation between gain and grade level is to be
expected, There is, for these teachers, a negative correlation
between grade level and I/D, Therefore, there is reasom to
suspect that the higher correlation between gain and I/D than
between rslative rark gain and I/D is partially spurious.

All of the data referred to here are included in Table 4.22,




Table 4022

Sunmary of Achievement and Interactiom Measures for the Ten
Teachers Observed in Their Classrooms

Relative Obsexrved Relative Observed

Tescher Grade resk gatn _Gain® gk slope _slopp LD 1/d
A 7 9% 9.0 1,00 2964 50 ..84
B 8 62 4.9 .59 79 97 155
c 9 .82 7.7 54 .570 47 1,19
D 10 11 .2 .32 S1L W10 JT5
E 10 .63 440 .50 S50 o6l .52
7 10 74 442 .54 .557 36 2,41
¢ 10 .68 R .73 654 Jd8 .35
u 10 8 5.3 .27 451 .28 1,05
1 1 31 1.2 J1 .754 39 1,36
3 12 .27 3.7 .27 .268 26 1,19

*Por the STEP forms group the average difference between fall testing of any
two successive grades is approximately 5.

Sumnary of 1960-61 Study

The application of two different sets of criteria did not
yield any real differences in results. Thus, the results of the
1960=61 study caz be summarized without reference to the two
sets of criteria used in assessing teacher effectiveness,

1. Although there was a great deal of variance in the
scores on the measure of productive thinking, the differences
between the criterion groups are quite large snd statistically
significant at a high level, The mean scores of the more effective
groups are approximately twice as great as those of the less
effective group.

2. Differences between the most and least effective teachers
in this study on experience, courses, grades, and professional
activity are small and inconsistent. The msan number of years of
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‘'mathematics teaching experience of the moge effective teachers is

greater than that of their less effective pesrs. The reverse is

true, however, of the index based on mathematics courses and

sl'ﬁde@el- When a median test is applied both of these differeuces
out,

3. The average amount of time spent in preparation for
teaching is almost identical for the criterion groups. The
criterion groups also express about the same level of necd for
additional training in mathematics.

4. From the data presented in this chapter there are only
weak indications that procedures in making assignments, explaining
new material, conducting learning and thinking expcriences rele-
vant to previcusly assigned material, and evaluating and responding
to student performance make a difference fn teacher effectiveness,
There are consistent, pervasive, and frequently significant
indications that the more effective teachers give their students
more structure and guidance thin do their less effective
colleagues, They still give them a great deal of freedom to
discover, apply, zud search for new combinatioms.

5. There are also only weak indications of differences in
the reports of the most and least effective teachers in their
observed evidences of interest, motivation, curiosity, learning,

and thinking,

6 Pupil porceptions of their learning and thinking sctivities
show somewhat more difference than do the reported perceptions of
their teachers, We find in these differences reflections of the
greater degree of structure given by the more effective teachers,
There are wesk evidences that the pupils of the less effective
teachers compared with those of their more effective colleagues
ack more questions; more frequently discover errors in the
solutions of classaates, teachers, textbooks, and cther authorities;
more frequently suggest ways of improving the effectiveness of the
functioning of the class; more frequently discover new relationships;
more frequently find a diversity of solutions; more frequently give
up old approaches and discover mew ones; and more frequently discuss
class work outside the classroom. At first glance one might
interpret these differencas as indicators of & greatsr degree of
creative or divergent thinking on the part of the pupils of the
less effective teachers. One might explain this phenomencn
on the rationale that this type of learning is not rewarded by
the rather traditional type of achievement test used in this study,
One will also note that the pupils of the less effective teschers
tended to report a higher frequency of reading and stulying both
assigned and unassigned material relevent to their mathematics courses.




By synthesizing these findings one would gusss that since the
less effective taachers do not give their students encugh
structurs, they ace forced as s result to rely more upon both

their reading as well as upon the more divergent kinds of
behavior listed above,

7. The students of soxs of the least effective teachers
who also failed to submit logs and productive thinking problems
give & very grim picture of their teschers. This dramatizes oue
of the limitations of the present study and makas one wonder if
the results might have been clearer and more significant if
responses could have been cbtained from all teachers.

8. The criterion groups did not differ on the responses of
students to the Mimnesota Pupil Attitude Inventory and the differ-
ences in the observed classroom behaviors of the criterion groups
wexe weak and not significant statistically,
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Chapter 5
RESULTS OF 1961-62 STUDY

Selection of Criterion Groups

For wst of the teacher characteristics explored in the
196162 study, analyses were conducted for the same two sets of
criteria used in the 1960-61 study. Since the rasults are
essentially the same for the two sets of criteria, mo attempt
vill be made in this chaptsr to present results separately for
them, The rasults presented herein, with ome exception, will
be based on comparisons of the criterion groups formed by
selecting the upper and lower thirds at each grude level on the
£ and max, indexes for 1961-62, At the end of the 1961~62
term complete criterion data were available for 63 subjects,

Of those ranking in the upper and lower thirds of the criteriom,
there were relatively complete sets of logs availahle for 16 of
the most effactive and 17 of the leastc affective teachers,
Although complete data were available on some teachers for ome
year and not for another, there was some but mot a high degree
of consistency between those in the "Most Effective" and 'Least
Effective" criterion groups for the twe years. In fact, a few
teachers in the "Most Effective" group in 1960~61 vere im the
"Most Effective" group in 1961-62 and vice versa.

Experience, Courses and Grades, and Professional Participation

It will be recalled that prior to the initial selection of
teachers to field test the SMSG materials, teachers wishing to
participate submitted applications, These applications contained
information concerning mathematics teaching experience, under-
graduate methematics courses ans grades, graduate mathematics
courses and grades, and participation in professional mathematics
organizations, Official transcripts of courses and grades were
also obtained. The means and standard dsviations on each of
these qualification indexes are presented in Table 5.1 along
with teratios of the differences in means, Again, it appears
from the data presented here that mathematics tsaching experience,
undergraduate and graduate ccurses and grades, participation in
professionsal mathematics organizations, and profassional comtribu-
tions do not differentiate the most and least effective teachers
in this situstion. The resuits on the first four variables are
all in favor of the most effective criterion group and some of
them are quite sizeable, The variation within groups is so
great, however, that none of them approach statistical significance
at the .05 level of confidence.
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Table 5.1

Comparison of Means on Experience, Courses and Grades, and
| Professional Participation of Most and Least Effective 196162

Taachers
' Most Effective Least Effective Level
Variable No, Mean S, Dev No. Mean S. Dev. teratio Sig.
f Experience 15 53.9 6.5 17 49.3 5.9 0.53 NS
" Undergraduate Courses

Graduate Courses and
Grades 15 S4.7 12,3 17 34.6 9.4 1,36 =¥.20

Participatim in Pro=-
fessional Mathematics

Organizations 15 51.3 11,6 17 31.3 6.8 1.49 215
Professional .
Contributions 15 10.9 3.9 17 26,5 21.2  =0.63 NS
* Total Qualifications
Tndex 15 265.3 21.3 17 229.9 33.7 0.89 WS

The application of the median test is applied to the data
on the first four variables in Table 5.2. The results here are
even less impressive than those¢ obtained by comparing the means,
Thus, this study can be added to a long 1ist of others that fail
to show length of teaching experiemce, courses and grades, and

professional participation as a successful predictor of teacher
effectiveness,

Productive Thinking in Monthly Reports

, Instead of completing the daily log checklists and a
different productive thinking problem each month, the 1961-62
teackers were asked to make monthly reports based on the
productive thinking problems relative to their most and least
successful lessome of the month and to list alternmative ways of
teaching sowe mathematics comcept studied thut month, These
_zeports called for the subject to give indicators by which the

“lesson selected as most successful could be considered successful
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| | | Tabl2 5,2 |
Comparison by Median Test of Experience, Courses and Grades, and
f Professional Participation of Most and Least Effective 1961-62

Teachers
Experience Undergraduate Courses and Grades
Most Least Most Least K
Above
Median 7 9 16 - 8 8 16
Below
Median 8 8 16 7 9 16
Total 15 17 32 15 17 32
Median = 49,8 Median = 87.5
. x2 = 0.00; 'z.\bé significant X4 = ¢.00; ﬁof: significant .
1
r Grzduate Courses and Grades Participation in Organizations
Most Least . Most Least
Effective Effective Total Effective Effective Total
Above
Median 9 7 16 9 6 15
Below , .
Median 6 10 16 6 11 17 ;
Total 15 17 32 15 17 32 '
Median = 31,8 Median = 32
xz = 0,5019; not significant xz = 1,0870

[

..'= and then to advance hypotheses concerning the factors reﬁpona ible for
this success, Similarly for the least successful lesson, he was asked
to list indicators for judging the lesson unsuccessful and to
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formulate hypotheses concerning the causes of the lack of success.
The third report cailed for the subject to list alternative ways
known to him for teaching one of the comcepts studied that month
and then to produce as many other alternative ways as he could.

In analyzing the data, che first major problem was to
identify the ideas that were repeated in the reports, in some
cases in all nine of them, It was then possible to detetmine the
total number of iudicators produced by each subject and the
nunber of different ones produced, The hypothesized causes were
broken down further acecording to the locus of the blame: teacher,
student, material, or the situation., The following are examples
of responses falling into each of these four categories:

Causes of Success

Teacher:

My oom feeling of ease with the topic.

1 gave them practice exercises to determine whether
relations are fumctions,

I gave a good introduction starl:i.ng' out withg..
1 used a cosine model to show,..
I used tables in a step~by-step progedurz;.-.
My clumsy explanation. I used breakfast food (Cheerios)
and wires, Cheerios are points and wires are lines
and we constructed a plane.
Student:
.

They arre all college competent.

Students' knowledge of exponents makes conversion to the
use of base 2 somewhat easier.

They were pleased with the accuracy of their results
and this motivated them, -

Material:
This is a wonderful unit to teach!

Mechariical problems never present much difficulty.
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The meterial presents a large number of examples,.

The logical uquénce and the discovery aspect of the
exercises,

The presentation in the text vas very good.
Situation: - |

‘They were rested after Easter vacsztion.

The class is held in the mom:lng.’v

These students have had SMSG before and this makes it

easier. | | |
. Causes of Lack of Succeap
Teacher:

My own feelings of inadequacy with the topice.
My pr'epai:ationl hed not been adequate.

The teacher attempted to condense materials too
rapidly and thereby caused confusion,

'The lack of success was all my fauit; ve ahbuid have...

My lack of sufficient examples from their lives to
demonstrate the natural logic and beauty of Geometry.

Student:
~ Students were not iaterested and did not listen,
Students had not read their assimﬁta.

Students ecould not assimilate the materials at this
repid rate,

Students do rot clearly understand assigned problems
uniess an example is given for every problem.




Some theory of equations is lacking.

Too many unexplained "why's" in the text and students
are not satiafied with the text discussion,

. The ccncept of == is like droppiug a bomb == too sudden
with no lead-on into the new concept, .

Situation:

P
Material:
Material in the text is too concenttated.'
l Due to shortness of time (end of school year)...

They were fatigued and had just come from a pep rally,
The period was cut short because of a pep;rally.

Since this senior class has had no SMSG experience
prior to this year... :

T4e means and staudard deviations of the total number of
indicators and hypothesized causes and the means and standard
deviations of the number of different indicators and hypothesized
causes of success and failure are presented in Table 5.3, It will
be noted that there is little difference between the criterion
groups on the total number of indicators and hypothesized causes
of either the successes or failures of lessons, The least
effective teachers, however, did produce a significantly larger
number of indicators of success than their most effective colleagues.
The amount of repetition or duplication is quite high in the YXeports
of the less effective teachers., This trend is consistent in all
four cases and is statistically significant in all cases at the

o0l level or better, as indicated by larger numbers of different
indicators and causes.

Table 5.4 presents a breakdown of the source or locus of the
caugses advanced by the members of the two criterion groups for
the relative success of the lesson cited each month. These
differences are quite striking and are in all instances statisti~
- cally significant, The morz effective teachers made the teacher
and the students the locus of the causes they hypothesized,
while their less effective peers gave the credit to the materials
or the situation. In other words, it seems that the more effec~-
tive teachers see teacher intervention and pupil response as
prime factore in successful teaching and learning. The less
effective teachers, on the other hand, seem to place their

dependence upon the materials:; The situation is mentioned rarely
by either group.




‘Table 5.3

Mean Number and Variety of Indicators and Hypothesized Causas of
Success or Failure Produced by 1961~62 Teachers and Tests of
Siguificance of Difference

5

- ‘ Moat Bifective least Effective Level
Variable ___No, Mean S, Dev, No, Memn S, Dev, toratio Sig.
Number of Indicators : |

of Success 16 22,9 6.69 17 24,8 8.08 6,31 {001
Number of Different )

Indicators of

Success 16 108 587 17 6.6 2,95 s.80 (.00
Number of Hypothe.

sized Causes of L

Success 16 19,7 9,78 17 19,9 7.02 0.60 NS
Nunber of Different

Hypothesized

. Causes of Success 16 10.4 6.80 17 7.3 5.60 3.63 <.01

Number of Indicators o

of "Failure" 16 18.8 5.97 17 19,2 8.21 0.46 NS
Number of Different |

Indicators of | | |

“"Fallure” - 16 8.9 4.03 17 5.6 3,82 15,36 001
- Number of Causes of ' |

"Failure" 16 18.0 8.95 17 161 6.73  1.87 .10
Number of Different

Causes of "Failure" 16 8.6 5.62 17 4.5 1,66 20,00 4901

Table 5.4

Comparison of Basic Souvces of Hypothesized Causes of Success of
Most and Least Effective 1961«62 Teachers

Source or Locus Most Effective least Effective Significance of
of Cause Rumber  Perceni _ MNumber  Percent Difference
Teacher 130 42 - 102 30 { <01
Students 96 30 74 22 {01
Materials 79 25 138 41 { .02

~ Situation 100 3 24 7 & 05

"~ Total 315 100 - 338 100 wnae

N ___J

Overall Chi Square = 38,868; df = 4; significant at<.001
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Table 5.5 presents comparable data for the hypothesized
causes for the relative lack of success of the lessons cited
in their monthly reports, Again, it will be seen that the more
effective teachers see taacher intervention as an important
factor in unsuccessful teaching-learning experiences. Propor-
tionately, the more effective teachers cite teacher respomsibility

Table 5.5

Comparison of Basic Sources of Hypothesized Causes of Relative
Fallure of Most and Least Effective 196162 Teachers

Source or Locus __Most Effective Least Effective Significance of
of Cause r  Percent Number Percent Difference
Teacher 102 36 37 12 {01
Students .- 65 23 83 31 (.01
Materials 103 36 102 38 NS "
Situation .17 5 52 19 <01

Total 287 100 274 100 wmwen '

Overall Chi Square = 203,636; df = 4; oigniﬂcnnt at {001 level

three times as frequently as do their less effective colleagues,
This difference is statistically significant at better than the
«01 level of confidence. One of the most interesting facets of
these data is that while the more effective teachers credit
students with the success of their most successful lezsgons more
frequently than their less effective peers, they less frequently
blame students for the lack of success of their least successful
lessons, The two groups of teachers cite the materials as being
faulty with about equal frequency. The less effective teachers,
however, blame the situation about three times as frequently as
do their more effective peers,

It is believed that the variety of different indicators and
hynothesized causes produced by the subjects in these monthly
reports provides & good measure of their flexibility in teaching.
It was hypothesized that the more effective teachers would have
available a wider repertoire of skills and techniques and that
this would be represemted in the flexibility of their thinking
as measured by the numbexr of different indicators and hypothesized
causes produced, The results of this analysis is presented in
Table 5,6, 1It will be noted that in all four instances that a
higher proportion of the ideas of the more effective teachers were
different thau was found for the less eifective omes. In general,
about one~half of the ideas produced by the more effective
tsachers were new, while between two-thirds and three-fourths of
those produced by their less effective peers were repetitions of
idess already presented by them,
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Table 5.6

Comparison of Percentages of Different Indicators and Hypothesized

Causes of Successful and Unsuccessful Lessons of Most and least
Effective 196162 Teachers

Most Effective Least Effective Level
Variable Total Djifferent Percent Total Different Percent Sig,
Indicators of Success 367 174 47 422 112 .27 01
Caugses of Success 315 166 S3 338 123 37 201
Indicators of Failure 301 143 48 327 95 29 'S 1)
Causes of Failure - 287 138 48 274 76 28 0L

A somevhat similar concept is involved in the analysis of
the data derived from the alternmative teaching methods produced
for teaching a particular concept each month, The data resulting
from this analysis are presented in Table 5.7. Again, there is
a strong tendency for the more effective teachers to produce a
greater number of different ideas than thelr less effective omes,

The difference is statistically significant at better than the
«001 level,

L i

Table 5,7

Comparison of Nuitber of Different Methods Propcsed for Teaching

Mathematical Concepts Produced by Most and Least Effective
196162 Teachers

Most Effective _Least Effective Level

Variable Number Mean St, Dev, Number Mean St, Dev, t-ratio Sig,
Different Methods of | |

Teaching Concept @ 16 8,94: 8.31 17 4.46 4,84 8,79 /[,001

——

Student Perceptions of Teachers, School, Class, and Materials

It will be recalled that in the spring of 1962, both an SMSG
class and a non=SMSG class of each teacher was asked to complete
& 64-~item questionnaire concerning their attitudes towards or
perceptions of their teachers and their methods ¢f teaching, their
school, their classmates and their class as a group, and of the
instructional materials, Analyses were made both for separate
items and for items clustered according to the four categories
(teacher, school, materials, and class), '




The straightforward aiialysis comparing the respunses of
the pupils in the SMSG classes of the most and least effective

teachers is presented in Table 5,8,
presentad in this table, it shonld be pointed out that items
vere scored in such a way that the higher the score the more

. favorable is the response, regardless of vhether the item is
worded negatively or positively,

In interpreting the data

Table 5.8

Comparison of Responses of Students of Most and lsast Effective

1961~62 Teachers om Items of Attitude Inventory

2.

3.

be

Je

6.

7

9«

This teacher helps us enjoy mathe~
matics, even 1if we are not very good
at mathsmatics,

My teacher has encouraged this class
to think of original solutioms to
mathematical problems.

In this class we do not pay
attention,

This teacher encourages us to mako

guesses at answers before we work
them out,

This teacher tries to £ind out

anything which keeps us from
understanding our work,

My teacher has . acouraged this claes
to dis: sver relationships between
twvo of more ideas, comcepts, or
system of symbols.

This teacher praises the class for
good work,

This teacher enjoys discussing
mathematics with ue in class,

This schocl has sensible rules which
are easy for most students to obey,

3.96

4.03

3.61

2,45

4.10

4029

3.87

431

3.93

0.93

0.88

1,08

1.26

1.08

0.75

0.80

0,61

1.14

3.38

3.65

3.52
2,23
&.06
3.90
3.14

4.18

3.43

Most Effect, Least Effect,
Mean S,Dav. Mean S.Dev, teratio Sig,

1,08

1,00

1.14

1,12

1.03

0.89

1,03

0.81

1,35

6,397

4,469

2,830

1,939

0,410

5.285

3.151

4,290

Level

<.001
{90
4001

«001




Table 5.8 continued

Ites

10,

11,

12,

13,

e

13,
16,

17.

18,

19,

20,

21,

22,

The textbook we use has problems
vhich help us to try differemt but
correct 2o0lutioms to problems.

In this class the students are mot
very interested in having everyone
understond the materisl,

My tescher has encouraped this class
to think for itself at =1l times,

In this cless ve have ome of the

most uncooperative cilasses I can
think of,

The textbook we use has helped us to

get & good wnderstandicg of maths=
matics,

In this class we like mathematics,

This school has a great deal of re-
source materials for extra study.

This school is not wery well cared
for and I consider it an unattrac~
tive place for the majority of its
students,

This textbook could not be blamed if

ve soametimes do not understand mathe-

matics.

My teacher has encouraged this class
to think of unusual but correct
solutions to variocus problems,

This tescher has encouraged us to
think of reasous for our errors,

This school has a staff which s
interested in the school's welfare,

This school would not be my choice
1f I could choose my school freely.
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4,03

3,66

3,77
4,30

3.70
3.88

3,66
4,61

3.17

3,29
4,14
4,09

3.94

1.09

1,05

0,98
0.84

1,07

0,79

1,22

1,09

0,82

0.81

1.25

3,67

3,36

3.99

4,05

3.15
3.30

3,92

b4a22

2.97

3.24

3.88

3.92

3.80

Toct, Level
teratio Si

0.9 4,603 (.om
1.06 3.072 (.01
i.02 1.873 /.10
1.06 2,800 (.01
1.24 5,150 (.oox
1.06 6,721 (001
1.09 1,385 NS
1,10 4,528 /,001
125  1.845 <(.1o
1.01 0,610 NS
0,78  3.509 /.001
1.00 2,069 4.05
133 1.213 NS




Table 5.8 continued

i

Most Effect. Least Effect.  Level
- Item Mean S

— sDev, Mean S.Dev, teratio Sig.

23. The textbook we use contains problems
vhich encourage us to think for our= .
velves, 4,09 0,84 3.84 0,96 3,156 {001

24 I this class we like to talk about , : CL
math even when we are not in class, 3.09 1.12 2,49 1.20 3.775 (.001

23 My teacher has encouraged this class -
to ask questions just cut of curiosity, 4.01 0.91 3.68 1.13  3.616 L.ool

26, In this class we have one of the most
conscientious and hard working classes

in the school, 3.26 1,08 2.38 0,87 9,745 /.001
27. My teacher has ancouraged this class to
make up problems of our own, 2,93 1.10 2,64 0,95 3,053 /.001

28, In this class we come up with good ideas
for solving problems, 3.88 0,81 3,43 1.01 5,454 «001

29, The textbook we use even helps us to .
work ahead" of the tescher when we S - - :
vant to. 2,98 1.20 2,59 1.18 3,625 (.ool

30, This teacher makes the lessons interesting
for this class. - 3,80 1.05 3.12 1.20 6,668 Qom

31, My teacher does mot encourage this class
to ask questions concerning our learning
difficulties. 4038 0,85 4,22 0,87 2,093 (.05

32, This teacher wants us all to do as well
a8 We can on our examinatioms. 4,73 0,46 4.51 0,69 4,291 (.001

33, This teacher has encouraged this clase
to think of unusual uses for mathematics

, in veal life. ~ 3.62 1.04 3.12 103 3.23% (.01
- 34, This teacher encourages us to attempt ¢ @
| to solve problems even 1if we meke

mistakes, | 4,30 0.68 4,07 0.74  3.514 {001

\
35, My teacher has encouraged this class to
| ~work out all kinds of possible solutioms,
applications, snd principles in mathe-
matics. 3.92 0.85 3,59 0.9 4,004 Qool
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[
[ Table 5.8 continued
)
|
|

Most Effect. Least Effect,  Level
Item Mean S.,Dev, Mean S.Dev. t-ratio Sig,
36, In this class I 1ike solving problems '
with my classmates, 4,05 0,82 3,62 1,14 4,851 4.001
37. This teacher is very friendly towsrds
this class, / 4440 0,70 3,79 1,07  7.695 Qmu »
38. This teacher tries to make sure that {
we all understand our work, 4,37 0,85 4.22 0,82 1,958 Q.os
39, The textbook we use contains exercises
which are not very interesting to work
out, 3.28 1.246 2,67 1,23 5,476 (.001
40. This school is helping the majority of

students b.com. 30°d citil.n'o 4.25 0068 4006 0087 20729 01

'41. This school is organized to hblp ‘ |
students in as many ways as possible. 4.18 0,83 4,03 1,04 1,875 .10

42, This school oifers extra learning
facilities which include a library,
audiovisual zids, etc, 4,48 0,59 4,28 0.78 3,276 01

43, My teazher has encouraged this class
to discuss our work with other people.
outside of class, 3.16 1.03 3.03 1,06 1,313 NS

44, This school does not help students
to d2velop their interests and
abilities, 4.36 0,77 4,19 0,93 2,279 (.os

45, My teacher has encouraged this class
to find errors or defects in solutioms
proposed by teccher, textbook or
classmate, 3.84 1,02 3.68 0.99 1,741 10

46, The textbook we use could be much :
improved upon. 2,73 1,20 2,47 1.13 2,522 Qos

47. The textbook we use helps us to undez~
stand points we did not quite under=-
stand during 61‘.’. 2,87 1.19 2,29 1,11 4,559 +001

48, My teacher does not cncouugc‘ this

class to think of original mathematical |
problems for ourselves. 3,47 1,10 3.21 0.99 2,759 Qol
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Table 5.8 continued

Item

Most Effect, Least Effect.
Mean S.Dev, Mean S,Dev,

49,

30,

51,

52,
53,

54,

25,

56,

57.
58,

39,

60,

6l.

62,

My teacher has encouraged this class
to read or study unassigned material 3.60

This school offers its students a wide
rauge of interesting activities in
which they can participate, 4,30

‘In this class I get some satisfaction

at the end of a math period because
we get things done, 3.50

This teacher loves mathematics, 4451

My teacher has encouraged this class
to give up old approaches and think
of new ones to solve problems, 3.81

This teacher tries to be fair to every-
one in the class, 4,37

This teacher helps us profit from our
mistakes, ‘ : 4,21
This school will do all it can to -

help any studeut in need of help, °  4.14

This textbook is hard to understand, 2,99

In this class, I am helped to under-
stand new mathematical ideas because
of everyone's efforts to work well, 3.64

This textbook has diagrams and 1illus~
trations which help us to understand
the llltemlo 3.80

My teacher has encouraged this class
to work out and have our own ansvers

to problems, 3.9
This teacher encourages us to spot

our own mistakes, 4¢20
This school does no:t meke me feel |
proud to be one of its students. 4.41

1,21

0,82

1.14

0.69

0.98

0,73

0.71

0.82

1.28

0.93

1.01

0.78

0.65

0.84

3,39
4.07

2,95
424
3.75
3.93
3.88
3.91
2,40
3.13

3.39

3.71
3.87

b4.27

1.14
1,08

1,27
0.88
0,94
0,96
0.84
1,06
1.23
0.98

1.13

0.87
0.79

0.96

level

teratio Sig.

0,081
2,680

5.040
3,785
0.695
3.732
4e734
2,646
5,203
6.010

4,197

3,068
5.119

1.809

NS




Table 5.8 continued

Most Effect, Least Effect. Level
Item Mean S,Dev, Mean S.Dev, teratio Sig.
63. The textbook we use has not helped | .
us to like mathematics, 3,52 1,16 2,92 1,22  5.588 (.001
64, The textbook we use is full of inter~ ,
| asting and important things to do. 3.25 1,22 2,71 1,18 4.89% /,001

First, the number of items that yielded differentiations,
all in favor of the more effective. teachers, is quite impressive,
Forty~seven of the 64 items (about three=fourths) ylelded differ-
entiations at better than the .01 level of confidence., Only
seven of the items (not quite 11 percent) failed to yield
differentiations at the .10 level of confidence or better,

The data become more i1lluminating when we bring in the
- responses of the pupils in the non-SMSG classes or classes
o using the traditional materials for their grade levels, This
r gives us a 2 by 2 layout experimental design, involving two
criterion groups of teachers (Most Effective and least Effective)
and two sets of instructional materials (SMSG and Conventional).
The design with the number of students -in each cell is indicated

below:
SMS5GC Materials Conventional Materials
Upper Third
Teachers 276 188
Lower Third
Teachers 221 212

Three hypotheses for each of thé four categories of items seemed
to be of interest here. They are:

l. Is there a significant difference between the attitudes
or perceptions of the students taught by the teachers
with the twc levels of effectiveness? ' -

2. Does the treatment applied (instructional materials
used) have anything substantial to do with the students®
attitudes or perceptions?

3. .Is there an interaction between the kind of text materials
used and the effectiveness of the teachers, insofar as

can be inferred from students' response to the Attitude
Inventory?




In the remainder of this section, the three null hypotheses
xrelated to the above will be examined for each of the four areas
of attitude or perception. Individual items will be considered
first and then the groups or categories of items will be analyzed
and discussed, The data rasulting from the tests on individual
items are presented in Table A,l.

Items Related to the Teacher snd His Methods of Teaching

It is of interest to note that except on one of the thirty
‘items in the Teagher and Teaching Method category, at least ome
significant difference was found, and that, no matter whether
SMSG or conventional materials were used, the more effective
teachers were differentiated from the least effective ones on
tuenty~six of the thirty items. These differences are quite
varied in nature. The effective teuchers were characterized as
encouraging their students:

to think of original solutions to mathematical problems
(Item 2),

to make guesses at answers before they worked them out
(item 4),

to discover relationships between two or more ideas,
concepts, or systems of symbols (Item 6), |

to think of reasons for errors (Item 20),

- to make up problems of their own (Item 27),

to ask questicns concerning their learning difficulties
(Item 31),

to think of unusual uees for mathematics in real life
(Item 33),

to attempt to solve problems even if they make mistakes
(Item 34),

to discuss their work with other people outside of
class (Item 43),

to ask questions just out of curiosity (It.» 25),

to give vp old approaches and think of new ones to
solve problems (Item 53),

to work out all kinds of possible solutions, applicatioms,
and principles in mathematics (Item 35),

to find errors or defects in solutions proposed by the
teacher, textbook, or classmate (Item 45),

to think of original mathematical problems (Item 48),

to work out and have their own answers to problems
(Item 60), and

to spot their own mistakes (Item 61),
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The more effective teachers differed from the less effective
ones in praising the class for good work done (Item 7), in
eajoying the discussion of mathematics with students in the
class (Item 8), in wanting all their students to do as well as
they could on their examinations (Item 32), and in trying to
make sure that all the students understand their work (Item 38).
They are perceived as trying to be fair to everyonme in the
class (Item 54), helping students to profit from their mistakes
(Item 55), as being friendly towards the class (Item 37), and
as making the lessons very interesting (Item 30). They were
also seen as helping students enjoy mathematics regardless of
how good the students are at mathematics (Item 1). And,
lastly, they were perceived as loving mathematics (Item 52).

However, the most and least effective teachers were not
perceived a3 being different in encouraging the class to read
or study unassignred material (Item 49), to think of unusual
but correct solutions to various problems (Item 19), and to
think for themselves at all times (Item 12), They did not
differ in perceptions of the teacher as trying to find out things
that may keep students from understanding their work (Item 5).

In testing the hypothesis related to the two types of
texts (SMSG and conventional), it was found that there are
statistically significant differences on one~third of the
items, The SMSG students more frequently than students
using the conventional materials thought that their teachers
encouraged them to read and study unassigned material (Item 49),
to think of unusual but correct solutions to various problems
(Item 19), to discuss their work with other people outside the
class (Item 43), to ask questions out of curiosity (Item 25),

and to give up old approaches and to think of new ones to solve
problems (Item 53),

Similarly, the SMSG students differed significanily £rom
their counterparts using conventional materials im thinking
that their teachers tried to find out anyihing that might
keep them from understanding their work (Item 5) and that
their teachers love mathematics (Item 52),

There were also a few unexpected findings related to
perceptions of teacher behavior and the use of the two types
of texts, Students taught by the conventional texts rated
their teachers more highly than their SMSG counterpartz on being
friendly towards the class (Item 37), making the lessons more
interesting (Item 30), and helping students enjoy mathematics,
even if the latter were not very good at it (Item 1),




Thus, on ten of the thirty items in this category, the
type of text materials was associeted with differences in the
attitudes of students in some way. As described above, in , o
discussing hypothesis one, on ssven of these ten items signifi- '
cant differences occurred between the attitudes or perceptions
of students taught by the most and least effective teachers,
These items are: 1, 25, 30, 37, 43, 52, and 53,

On two items, highly significant interactions were found

betveen the effectiveness of the teachers and the type of text

materials used, These items are 52 and 53, Item 52 deals with

the teacher's love for mathematics, It appears that the least

effective teachers exhibited their love for mathematics more

clearly when they used the conventional texts than when they

taught the SMSG material, The reverse was the case with the

most effective teachers who were perceived by their students

as loving mathematics more clearly when they used the SMSG

texts than when they used the conventional texts. This suggests

that the least effective teachers may not have been flexible

enough to adapt their teaching to the new materials.
|
J

Similarly, on Item 53, "My teacher has encouraged this
class to give up old approaches and think of new ones to solve
problems”, the least favorable attitude was found among the
students taught by the least effective teachers through comvene
tional texts, It is understandable that the least effective
teachers would fail, comparatively speaking, to encourage
students to give up old approaches and think of new ones,
especially when they are using the conventional texts that do
not emphasize this type of approach.

+

Lagtly, we come to the only item in this group of thirty
on which no significant difference was found on any of the three
hypotheses examined here. This Item 12, "My teacher has
encouraged this class to think for itself at all times.” It
may have been that the phrase "at all times" was ambiguous and
seemed to claim too much credit for the teacher.

Items Related to the School

There are twelve items in the Inventory related to the
school. Their main function was to show whether the attitudes
of students taught through the two kinds of text materials and
by teachers at the two levels of effectiveness would become
generalized to the school as a whole. The implications of sun
generalized attitudes can be farereaching, if they can be
demonstrated. The picture emerging from the data is heartening,
There were five items out of twelve on which none of the three
null hypotheses were rejected. Let us look at these hypotheses
in the light of the data one by one,

es ;
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The attitudes of the students of the most effective teachers
differed significantly from those of the least cffective ones
on five items, The students of the most effective teachers
expressed more favorable attitudes than those of the least
effective teachers on school rules (item 9). They also thought
more favorably of the attempts of the school to help the majority
of its students to become good citizens (Item 40);, to develop
the interests and abilities of students (Item 44), and to offer
students a wide range of interesting activities (Item 50).
The students of the most effective teachers slso differed in
thinkivg more favorably of the degree to which the school is

. well cared for and its attractiveness to students.

Irrespective of the effectiveness of the teachers, students
expressed equal degrees of pride in their school (Item 62) and
thought equally well of the learning facilities offered by the
school (Item 42), Along with the teachers' effectiveness, we
can also consider the use of the SMSG materials on the remaining
five items, on which none of the hypotheses was rejected. The
results show that irrespective of the kind of text material used
and the level of teacher effectiveness, students did not differ
in their attitudes or perceptions concerning the resource
materials in the schools for extra study and research (Item 16),
nor did they do so about the interxest of the staff in the students'
welfare (Item 21), about the school's being organized to help
students in as many ways as possible (Item 41), and about the
tendency of the school to do its best to help any student in
need of assistance (Item 56). A closer lock shows that the
immediately preceding three items are quite close ia their attitude
content and it is quite natural to expect similar results on them.
It is also gratifying to note that significant differences were
not found in regard to the students' choice of schools, if alliwed
to choose freely (Item 22), .

The hypothesis about the differences between the attitudes
of the students taught through 3MSG materials and conventional
meterials was rejected on two of the twelve items, Students
taught through SMSG materials differed from their counterparts
in their estimate of how well the school is cared for and how
attractive a place it is (Item 17), and in their expressiom of
pride in the school (Item 62).

There was a significant interaction between the kind of
text materials used and teacher effectiveness on two items. On
Item 62 (This school does mot make me feel proud to be ome of
its students), students taught by the most effective teachers
using SMSG materials or by the least effective ones using conven~
tional texts expressed more favorable attitudes than the other
groups, One possible inference from this is that the least
effective teachers could perhaps handle the conventional material
more skillfully than they could handle the SMSG materials, and |
vice versa. However, why there should be a significant interaction
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on Item 42 (This school offers extra learning facilities) is
not easy to understand. It may have been that the least
effective teachers are better oriented to and exploit more
thoroughly the extra learning facilities of the school, while
the moet effoctive teachers focus their attention on materials
geared to the SMSG texts,

Items Related to Materials

There were twelve items in the Inwentory that were related
to the matarials used by the teachers, For these items, the ‘
reasonable expectation is to find differences for both teacher
effectiveness and type of material. It is interesting to note
that significant differences were actually found on eleven
itens on the hypothesis concerning differences in teacher
effectiveness and on ten concerning differences associated with
the two types of text material,.

From the results it would appear that the most effective
teachers were significantly different from the least effective
oves in teaching with the two different types of texts in such
& vay that the students of the most effective teachers felt more
eficouraged than did their counterparts to think for themselves
(Item 23), to "work ahead" of the teacher when they wanted to
(Item 29), and to try different but correct solutions to problems
(Item 10), and to attain a good understanding of mathematics
(Item 14), Also, the first category of students differed
significantly from the second in thinking that the two types of
texts were full of interesting and importaant things to do
(Item 6%4), helped them to understand points they did not quite
understand during the ciass session (Item 47), and had diagrams
and illvstrations that helped them to understand the material
(Item 59),

Again, the students of the most effective teachers were
leea inclined to think that the two types of texts contained
exercises that were not very interesting to work out (Item 39),
that the texts could be greatly improved (Item 46), that the
materials were hard to understand (Itcm 57), and that the text
did not help them like mathematics (Item 63).

Let us consider now the differences associated with the
two different kinde of texts, Of the twelve items, there are
significant differences for ten. Students thought equally well
about finding encouragement to think independently from the
problems in the two types of text (item 23), and also about the
help thay could get from the text in "working ahead" of the
l teacher if they wanted to (Item 29). Otherwise, the students
taught with the SMSG texts expressed significantly more
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favorable attitudes than did those not so taught on only one
item, in thinking that the text helped them to try different
but correct solutions to problems {(Item 10). Of the remaining
nine items, the reverse was the case.

Students taught by the conventional texts showed signifi-
cantly more favorable attitudes than their counterparts
concerning their texts in the following respects:

Helped them get & good understanding of mathematics
(Item 14).

Contained very interesting exercises (Item 39).

Did not need much improvement (Item 46).

Wés easy to understand (Item 57),

Helped them to like mathematics (Item 63),

Was full of interesting and helpful things to do (Item 64).

Helped them to understand points they did not quite under-
stnd during the class session (Item 47).

Had diugrams and {llustrations that helped them understand
the mathematics (Item 59).

Students should not be blamed if they sometimes did not
understand mathematics (Item 18),

The general impression that one obtains from these findings is
that the SMSG texts have failed to create a more favorable
impression on students than the conventional texts and neced
further improvement.

Ox; the third hypothesis concerning the interaction between
the two kindas of texts and level of teacher effectiveness,
significant interaction occurred on two of the twelve items. On
them, the least favorable attitude was found among students
taught by the least effective teachers through SMSG texts, Onme
of these items (No« 47, The textbook we use helps us to under-
stand points we did not quite understand during class.) is general
in nature. Responses to this item showed that students taught
by the least effective teachers and with the SMSG materials felt
more strongly than other gtudents that the text did not help
them understand unclear points. On the other item (No. 59), the
same students rated comparatively low the help they received
from diagrams and illustrations, It should be noted, however,

that the early edition -of the SMSG texts contained few diagrams |
and illustrations. |

Items Related to Genceralization of Attitudes to the Class

On the first hypothesis concerning differences in attitudes
or perceptions of the class as a group, it is iunteresting to note

!




-~

that on all ten items in this area the students of the most -
effective teachers showed significantly more favorable attitudes

than did those taught by the least effective omes, Specifically,

the former group was differentiated from the latter in feeling

that their class paid attention (Item 3), took interest in

having everyone understand the material (Item 11), was the most

cooperative (Item L3), liked mathematics (Item 15), and talked

about the subject aven outside class (Item 24), The students

expressed a liking for solving problems with their classmates

(Item 36) and were thus helped in understanding new ideas (Item ,

56), derived a sense of satisfaction and accomplishment at the ' ]
end of a mathematics period (Item 51), and came up with good

ideas for solving problems (Item 28). The former category of ‘
student also felt that the class was very comscientious and

hard-working (Item 26),.

On the second hypothesis, however, quite a different
picture emerged, Only on two of the ten items ralevant to
students’ attitudes concerning their classes are there stat~
istically significant differences, While students using the
SMSG materials thought that their classes were exceptionally
conscientious and hard-working (Item 26), those using the
conventional materials derived a greater sense of satisfaction
and accomplishment at the end of the class (Item 51). Apparently
it seems that progress through the SMSG texts is comparatively
slover and less satisfying in the judgment of students.

Coming to the third hypothesis, we f£ind again that only on
two of the ten items is there significant interaction. Consis~
tent with the general pattern witnessed thus far, the students of
the least effective teachers taught through the SMSG texts
showed the least favorable attitude in regard to coming up with
goo* ideas for solving problems (Item 28) and on their estimates

of the conscientiousness and hard-workingaess of their classes
(It.em 26) °

Items Considered in Four Categories as Groups

Thus far, the results presented from the attitude inventory
have been based upon individual items in each of the four cate-
gories, To analyze the overall results of all of the items in
& single category, two-way analyses of variance were performed,
using the moons on each of the items of a particular category,
forgetting the within-cell variance for each of the four cells.
Por the four categories of items, the results are presented in
Table S$.9.
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Table 5.9

- Means and FeRatios for All Items of the Student Attitude Inventory

in Each of Four Major Categories for Most and Least Effective
1961«62 Teachers

Means Feratios
Most Least Degrees of Teacher Kind of
- Category Effective Effactive Freedom Effectiveness Text Interaction
Teachers 3.9 3,67 1,116 9,12% 0,07 0.00
School : 4.19 3.98 - 1,44 b4,39% 0.59 1.37
Matarials 3,40 3,03 1,44 7 24:% 3.81 0.03

Class 3o72 3.27 1’36 8.28* 0048 0.22

* Indicates statistical significance at the .05 level or better

The reully important observation that one can make concerning
these results is the clear and comeistent indication that the
effectiveness of the teacher has a great deal to do with the
attitudes and perceptions of students. This brings into bold
] relief the importance of improving the effectiveness of the
least effective teachers. This does aot, however, imply that
nothing can or should be done by the most effective teachers to
improve thelr effectiveness. Improvemsnt of their effectiveness
also deserves attention and the results of this atudy supply
numerous clues concerning the ways by which this mighc be done.

Summary A 1

In many respects, the results of the 1961~62 study are more
clear=cut and compelling than those obtained in the 1960-61
study and in some respects reinforce and exten<! these earlier ' i
findings reported im Chapter 4.

l. The results reportad in this chapter strengthen the
conclusion that the effectiveness of teachers using the SMSG
materials as measured by student learning is not influenced to
any significant degree by the length of the teacher's experience |
in teaching mathematics, his undergraduate and graduate courses ;
and grades, and his participation in professional wathematics :
organizations. Apparently, if a teaclier meets minimum qualifica-
tions in these respects, h!.ghor qualifications in these areas do
not make & difference.




2, The results obtained in the 1960~61 study concerning
the superiority of the productive thinking ability of the most
effective teachers can now be accepted with greater confidence,
This same superiority was also demonstrated by the most effective
teachers in the present study. The most effective teachers
pProduced a greater variety of ideas about indications of success
and failure ir their teaching, hypothesized causes of success
and failure, and produced a greater variety of alternative ways
of teaching mathematical concepts., .

3. When teachers in the 1960-61 study used a checklist to
indicate their activities and those of their pupils, the results
did not differentiate very effectively and consistently between
the most and least effective teachers. In this study, however,
where reliance was placed upon the teacher to report in his own
words these activities, differances apnear ss they did in the
1958«59 and 1959-60 studies. The nature of the hypothesized
causes of the most and least effective teachers are strikingly
different. In making hypotheses concerning the czuse of the
success of the most successful lesson each month, the most
effective tsachers emphasized teacher and student behavior while
the least effective ones gave the credit to the imstructiomal
material. In hypothesizing about the causes behind the relative
failure of their least effective lesson each month, the moat
effective teachers again emphasized teacher behsvior, while
their least effective colleagues emphasized pupil behavior and

- the si tuation,

4o Finally, the results of this study indicate quite strongly
that the effectiveness of the teacher has a great deal to do
with the attitudes and perceptions of pupils concerning teachers
and their methods, the school, the text materials, and the class
as a group,




Chapter 6
DISCUSSION

The Criterion Problem

This study, as almost every investigation of teacher effec-
tiveness ever conducted, has been harassed from beginning to-end
by the eriterion problem. From the very beginning of the study,
it had been decided that teacher effectiveness would be deter-
mined on the basis of pupil learning during the school year. It
was also agreed that correctiomns would be made for initial
status of knowledge and aptitude, It was necessary, however, to
measure mathematics learning through the use of tests 11iesuited
to the purpose. The tests used had two major deficiencies insofar
as the goals of the study are concerned: (1) the ceilings on
some of the tests were toe low and (2) some of the more important
objectives of \he SMSG materials were not assessed by these tests.
In the light of these limitations, however, the authors feel
thet they heve done about as well as they could. Actuslly, 8
great deal of time and energy was invested in analyzing the data
- according to the ideas of various persoms concernizig the most
important criteria. With the basic data derived from the testing
program, however, the use of different criteria seemed to make
practically no differences in the results of the study, as the
reader has doubtless observed in the report of the results for
the 1960-61 atudy where two different sets of criteria were

employed.

- e

Conventional Qualifications

Some readers will be disappointed that the conventional
teacher qualifications of length of teaching experience, under-
graduate courses and grades, graduate courses and grades, and
participation in professional activities in one's field of special-
ization again failed to differentiate between the most and least
effective teachers. Actually, there is a certain degree of
comfort in these findings. First, they give added confidence to
similar findings in other studies of teacher effectiveness.
Second, those who produced the SMSG textbooks will be reassured
to know that the experimental instructional materials are equally |
well suited to a wide range of teachers in terms of these conven- |
tional qualifications., Common semse, of course, tells us that |
these qualifications do make a difference. Certainly no one
should conclude from this study that we can expect effective
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mathematics teaching from teachers who have no experience in
teaching mathematics, no undergraduste or graduate courses in
methematics (or fsiling grades in such couxrses), and lack of
interest in the methematics tsaching profession., In the present
study, teachers lacking in mathematics teaching experience
usually had had considerable course work and reasonably good
grades while those lacking strong course work and/or grades had
had corsiderable sxperience., Nevertheless, the results do tell
us that in order to £ind superior tesching in mathematics we
need to look for other characteristics outside the limits of

~ these conventional qualifications.

Time S t in Preparation

Some readers will likewise be disappointed that the time
spent in preparation for a class did not differentiate the subjects
according to effectiveness. Again, common sense tells us that
ve camnot expect high levels of effectiveness from teachers
who do not prepaxe themselves, All of the teachers participating
in this study made perhaps minimally adequate preparation. It is
also 1li:ely that the amoumt of time consciously spent in preparin,
for a lesson 1s not an adequate measure of actual preparatiomn,

It i1s quite likely that the real "payoff" in terms of teacher
effectiveness results from the creative, productive energy set

in motion by the avwareness of problems arising in a class

session and of those arising in the comscious preparation.

There is probably payoff in the incubation process or precomscious
thinking that occurs while eating, taking a bath, shaving, or

the like., Using these cues, it may be possible to conduct studies
that will result in wore penetrating and definitive lmowledge

‘concerning teacher gffectiveness and msthods of increasing this

effectivensss.
Classroom Observations and Checklists

Some readers will also be disappointed tiat measures obtained
from classroom observations and detailed checklists of teacher
and pupil activities were no more successful than they were as
predictors of teaching effectiveness, It is true that the
measures derived from classroom chservatioms showed some promise
and that the number of teachers observed was small and the number
of cbservations limited, The fact remains, however, that the
results in this study are no more positive than those of earlier
stuiies in this area of investigation and development., It may be
that other kinds of cbservations would be more successful. In
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fact, the results derived from the productive thinking measures-
suggests that this may indeed De trus., There does seem to be
some kind of fundemental difference ii. the classroom behevior
of the most and lesst effective teachers. The problem 1is to
find ways of cbjectively measuring these differences.

The senior author hud placed much hope in the detailed
checklist of teacher end pupil activities. Aucalyses of the deily
logs of the teachers in the 1958-59 and 1959-60 studies had been
used in identifying the kinds of behaviors that seemed to differ=
entiate the most and least effective teachers. It is true that
soms of these indicators showed promise and that the investi-
gators were handicapped by the fact that some of the least effective
teachers did not submit the log checklists and could mot be
considered in the study, It is also true that the checklists of
students and those of some of the teachers were quite discrepant
in some respects, Thus, it is possible that some teachers,
especially the less effective ones, are not aware of gome of the
Problems that exist and block the learning of their students.

Measures of Productive Thinking

In some respects, it is surprising that the measures of
productive thinking were as consistently successful as they
were in predicting teacher effectiveness in this study. Some
readers will doubtless be skeptical of these results, From
the outset, it was intended that the exploration of teacher
reports as measures of productive thinking ability be one of
the unique contributions of this project. This intention was
not altogether motivated by some kind of "blind faith,"” A
number of studies in other areas have shown that data derived
from instruments calling for the productive thinking of subjects
predict’ effectiveness when more sbjective measures fail. The
senlor author would make no stroug claims for the validity,
reliability, and objectivity of the productive thinking measures
employed in this study. On a logical, ratiomal basis, however,
one would expect the way a teacher copes with the problems
posed to the subjects would be related to his effectiveness as
& teacher. The measures were derived by counting the occurrence
of written verbal behaviors that can be identified with a high
degree of reliability, It certainly makes good semse that the
teacher who is able to marshal the intellectual emergy necessary
for the productive thinking calied for in the reporting forms
would be more successful in coping with problems of classroom
teaching than those unable to do so, It makes good sense that
the effective teacher recognizes at a rather deep level that the
behavior of the teacher and of the student play important roles
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in successful lessons and that the teacher has a responsibility
for unsuccessful lessons. It also mskes sense that the affective
teacher is able to produce a graater variety of ideas rather
than repeat unsuccessful ones,

. While the senior author sees nothing strange or unbelievable
in the results of this study relative to the measures of productive
thinking that he and his associates developed, he does recognize
the noed for replications and continued efforts to improve such
measures., The consistency with which these measures differentiated
~ the subjlects according to teaching effectiveness, the large
difference: in means, and the high level of statistical confidence
of the differences are certainly encouraging.

Student Attitudes

One of the most Interesting and provocative findings of the
study is that teacher effectiveness is as strongly related as it
is to student attitudes concerning teaching methods, the resources
of the school, their classmates, and their textbooks., It is
also interesting that instructional materials have significant
effects upon some of these attitudes, Of more interes:, however,
is that fact that teacher e¢ffectiveness has a stronger and more
pervasive influence on these attitudes tham does the instructional
materials, |




Chapter 7 4
CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS

| Researchers and educators are rarely justified in drawing

| £irm conclusions, implications, and recommendations from any

| single study, When related to the existing body of knowledge
and anchored in it, the authors feel that it is justifiasble to
draw firm'conclusions about some findings, especially those in
harmony with existing knowledge, but that it is necessary to
be cautious about findings at variance with existing knowledge
and about findings resulting from explorations into hitherto 4
unexplored areas, It is this belief that has guided the formula-
tion of the conclusions, implications and recommendations listed
in this chapter, . |

Teaching Experience, Courses and Grades., and Professional Participation
Conclusions

Above some undetermined minimal level of mathematics teaching
experience, mathematics courses and grades, and participation
in professional organizations, these conventionally accepted
qualifications of teachers do not differentiate the most and
least effective teachers using the expsrimental SMSG materials.

Implications

It would appear that the creators of the SMSG instructional
materials were successful in their sttempt to provide materials
usable by teachers with a wide range of teaching abilities,
‘These materials appear to be adapted to the wide range of teacher
qualifications found in this study. Administrators may have soms
degree of confidence in permitting winimally qualified teachers
to use these materials, It must be remembered, of course, that
the teacherzs participating in this study apparently wanted to
experiment with the SMSG materials, To be selected they had to
apply and their schools also had to be willing that they experiment
with these materisls.
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least successful lessons. The least effective teachers, however,

Recommendations

Researchers should look beyond the conventicmally accepted
qualifications of length of teaching experience, mathematics
courses and grades, and professional participation in their
search for the characteristics of outstanding mathematics
teachers. It might be well to undertake some definitive studies
to determine mirimel levels below which superior teaching camnot
be expected. It may also be useful to explore the relative
potency of specific kinds of mathematics teaching experience,
achievement in mathematies courses, and professional participation,
Por example, it is likely thsat ten years of teaching ths same
thing the same way will contribute no more to teaching effectives
ness than one year of teaching. There is some indication that
this phenomenon may be operating in the present study. It will
be recalled that in the 1961-62 study the most and least
effective teachers were not differentiated by the number of
indicators and causes they produced regarding their most and

repeated the sama indicators and causes, When this repetitiom
vas eliminated, there was a highly significant differentiation
betwesn the least and most effective teachers.

Principals, personnel officers, and school buards should
&lso recognize the need for looking beyond length of icaching
experience, ccurses, grades, and professional participatic» both
in selecting teachers and in promoting and otherwise revardiny
them, The findings call into serious question traditicral
concepts about length of teaching experience and number of college
credits as determiners of salasry level,

Lengih of Time Preparing for Teaching W

Conchlue!.ono.

The length of time consciously spent in preparing to teach
& lesson does not differentiate the most effective from the
least effective mathematics teachers using the SMSG experimental
nmaterials, .




The implications of this conclusion are not direct.
Indirectly, however, some unusually intriguing conclusions may
be drawn. It is likely that the "big payoff" in teaching
effectiveness comes from the preconscious thinking that occurs
following a class session and following the deliberate, conscious
preparation, The problem is to discover what facilitates the
productive, preconscicus thinking oxr creative problemesolving
that apparently makes possible this high level of teaching
effectiveness, Once the facilitating conditions have been
identified, it will then be poasible to increase the chances
that this kind of thinking will occur. There are now available

a nunber of provocative leads concerning this problem in the
accumulating literature concerning creative problem solving.
The findings of this study do not suggest that conscious,
deliberate preparation is not essentiai to effective mathematics
teaching., It is not likely that the creative problem solving
will take place without this kind of preparation.

Recommendations

Researchers and individual teachers should try to obtain
a better understanding of the kind of daily preparation that is
necessary for effective teaching.- Efforts should be made to find
ways of studying the creative thinking procegses that take place
between a class session and deliberate, consciows preparation of
the next lesson and between this preparation and the actual
teaching of the next lesson. There is sufficient reason from
other lines of investigation to expect that disciplined approaches
to creative problem solving will increase the chances that more
elfective teaching will occur.. If this can be demomstrated,
teache:r education programs and school administrators would have
strong justification for developing procedures that will aid
teachers in the acquicition of the skills necessary for a more
disciplined approach %o creative problem solving as a part of
habitual professional behavior, |

R anin

Reports of Teacher and Pupil Activities

onclusions

When reliance is placed on the use of checklists of
| teacher and pupil activities or on relatively standardized
| observations of these activities, there are few differentiations
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of any consequence. Thers are rather strong indications, however,
from the checklist data that the most effective teachers tend

to give their students more structure in the form of agssignments
in textbooks and supplementary material; the assignment of
specific prcblems, both those requiring applications and a single

 eorrect answar; and giving correct solutions to problems. They

#l80 seem to give more guidance or structure in the form of

‘evaluations, sspecially in pointing out defects in solutionms,

amalyzing causes of errors, and identifying alternative

approaches rather than through tests, check quizzes, and the
diccussion of these.

When relisnce is placed on an objective analysis and
quantification of subjective reports by teachers of their
activities and thinking and those of their students, s variety
of differentiating characteristics emerge between the least and
most successful teachers, The most successful compared with
the least successful ones produce a greater number of solutions
to problems and demonstrate a higher degree of flexibility in
thinking as reflected in the variety of ideas produced. They
are more fully aware of the importance of what both the teacher
and the student does to make a lesson successful. They are
4lso more willing to accept responsibility for unsuccessful
lesscms and to be aware of what they do that contributes to
lack of success, 7Tley are less likely than their less effective
peers to place the blame on students for unsuccessful lessons.

Implications

Researchers might be more successful in gaining an undere
standing of the dynamics of effective teaching ard in discovering
vwhat differentiates effective from ineffective teaching by
placing loss reliance on precoded checklists and more reliance
on objectifying and quantifying the subjective reports of teachers
of their experiences., iMore reliance might also be placed upon
the repcrts of students concerning how they experience the
teaching, It might also be well for both teachers and researchers
to exemine more fully and penetratingly the ways by which teachers
give structure and guidance to classroom learning experiences and
the vays by which they judge the amount and kind of guidance that
will be most effective.

In the supervision of student teachers and teachers in
service, there is a need for supervisors to develop snd evaluate
alternative ways of creating an awareness of the teacher's role

- in the success or lack of success of their teaching. They also

need to recognize that what students do is important in the success
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of & iesson, just as it is in the lack of success of a lasson.

In other words, supervisors should help teachers becous mcre
avare of their own babavior and of the effect of their behavior
that of their siwdents,

ttitudes
Conclusions

' Both teacher effsctiveness and instructional msterials have
| important effects on student attitudes concarning teachers,
l teaching methods, scheols, classustes, and textbooks. Teacher

effectivensss, however, is by far a more powerful determiner of ;‘
these attitudes,

Implications

The implicstions of this conclusion sre far-reaching. One
of the more obvious ones is that when teschers encounter negative
attitudes concsrning teaching methods, the school, classmatss,
and textbooks, they should take stock of their teaching effective-
0088 and seek to discover more effective ways of teaching, Dissate
isfaction with a teaching method, a textbook, or a classmate may
possibly be related to the cverall effectiveness of the teaching
being encountared by the student, Researchers would do well to

counsider student attitudes in seeking to understend the dynamics
of teaching effectiveness.

Although there would be a nesd to exercise considerable
. caution, the menifestation of negitive attitudes concerning the
school, fellow students, teaching methods, and the like may be
looked upon by administrators and curriculum workers as possible
indicators of or warnings concerning ineffective teaching,
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Chapter 8
SUMMARY

Purpose of Study

The School Mathematics Study Group (SMSG) was anxious to
determine whether the experimental mathematical instructional
materials they wers developing were sdspted for use by teachers
of widely varying qualifications, In addition, the present
investigators were interested in studying in more penstrating
ways the characteristics of teachers that affect learning. They
were especially anxious to test the usefuluess of observations
of classroom interaction and reporting forms that might reveal
the thinking characteristics of mathematics teachers. Thus,
they asked the following two major questioms:

le Is teacher effectiveness related to the pattern of
interaction between teacher and student and to the
classxoom climate created by this interaction?

2, 1Is teacher effectiveness related to the productive
thinking abilities of teachers as reflected in the

daily logs submitted by teachsrs throughout the
school term?

Status of Relevant Knowledge

In general, the literature on mathematics teacher charace
teristics indicates that such gross characteristics as length
of mathematics teaching experiauce, number of undergraduate and
graduate credits in mathematics, grades in mathematics courses ’
and particization in professional activities are not especially
promising as differentiators of the most and least effective
teachers, In a few studies, there has been a tendency for lemgth
of teaching experience and number of undergraduate mathematics
courses to show some promise, Most studies, howewer, suggest
that one must look beyond these gross characteristics in order
to differentiate superior teachers. Teacher attitudes, the
nature of the teacher-student relationship, and similar vaviables
appear to become increasingly important as investigators gest away
from measuzes of achievement that require more or less mechanical
operations and depend more on tests that call for epplications
and the solution of new problems. '
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Anong the characteristics found to differentiate teachars
sccording to effectiveness are: favorable attitudes concerning
children and young people, realistic concepts concerning humon
nature and development, differentiated assignments, the uze of
life applications, the use of review, the offering of free couments
concerning performance on exaninations, and the like, A numbe:
of studies have indicated that there is a ‘relationship between
individual achievement and attitudes concerning mathematics,
but there has been 1ittle or no iavestigation of the extent to
vhich these attitudes are influenced by teacher affectiveness
and the instructional materials used. Some studies also indicate
that there is an interaction between teaching style and certain
learmer charactcristics such as dependence proneness and need
for structure or guidance, In general, however, studies attempting
to relate mathematics tesching effectiveness to personality
variables have not been very rewarding,

Procedures

Data for the present investigation were collected during
the 1960~61 and 1961~62 school terms, .The subjects were 127
teachers who had participated in a statewide field study
designed to evalugte the experimental instructional materials
developed by the School Mathematics Study Group ranging from
grede seven through twelve. These teachers and their schools
had made application.for participation in the field test., The
applicants ware stratified according to length of teaching
experience, number of undergraduste and graductes mathematics
credits, grades in mathematics courses, and participation in
professional mathematics activities. The subjects were then
selected by random methods within each stratum, At the begine
ning of the 1960-61 term, 107 of these 127 teachers were still
available and agreed to centinue participating, By the end of
the achool term, however, complete predictor and criterion data
were available for okly 75 of them. By the end of the second

year, complete predictor and criterion data were availsble for
only 63 of them,

Both in 1960-61 and 1961«62, aach subject taught the experi-
mental SMSG materials to one of their classes, The students in
these classes were administered the following testing program:

Fall: School and Collegs Ability Tests, Verbal and Quanti~
tative (grades seven and eight) or Differential
Aptitude Tests, Verbal and Quantitative (grades nine -
throi;h twelve); and Sequential Tests of Educational
Progress, Form A, at levals appropriate to the
subjects,
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Spring: Sequential Tests of Educational Progress in
Mathematics, FormB, at appropriate levels.

In the fall of 1960 and the spring of 1961, students were
2lso administered Flanders' Student Attitude Inventory. In the
spring of 1961, they were also administered Torrsnce's Student
Checklist of Learning Activities and in the spring of 1962,
Dawson's Student Attitude Invemtory, In the spring of 1961 the

Checklist of Learaing Activitiss and in the spring of 1962

Dawson’s Student Attitude Inventory wcre also administered to the
students of the participating teachers in a non-SMSG class, In
1960-61, the participating teachers completed the Teacher and
Pupil Activity Checklist for two lessons each week and at the
end of each month completed a reporting form designed as a test
of the teacher's productive thinking ability., In 1961~62, they
completed at the end of each month reports concerning their most
and least successful lessons and alternmative methods of teaching
one of the mathematics concepts taught that month,

Two sets of criteria were used in assigning teachers to
criterion groups., The first criteriocn consisted of & combination
of two indexes: g (mean gain in mathematics achievement from
pre-test to post-test, accepted as a measure of how well the
average student learns) and max.(largest difference between
regression line of post-test on aptitude test at points on the
mean, one standard devistion below the mean, and one standard
deviation above the mean, accepted as & measure of how well the
teacher teaches that part of the class that he teaches best).
The "most effective" group consisted of those ranking in the
upper third at each ‘grade level on these indexes; those ranking
in the lower third were placed in the "least effective" group,
The second criterion was based on the Z scores developed from
the modified median gain in mathematics achievement from prew
test to post-tust. The "most effective" group consisted of
those who ranked in the upper half at each grade level on this
criterion leval sad the "least effective" group was made up
of those ranking in the lower half.

o

Results of the 1960-61 Study

The application of the two different sets of criteria did
vot ylield any real differences in results. Thus, the results of
the 1960-61 study can be summarized without reference to the two
ssts of criteria used in assessing teacher effectiveness.
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l¢ Although thers was a great deal of variance in the
Scores of the most effective teachsrs on the measure of pro-
ductive thinking, the differences betwesn the criterion groups
are quite large and statistically significant at a high level.
The mean scores of the most effective teachers ars approxinmately
tvice thoss of the least effective ones.

2, Differences between the most and least effective teachers
in. this study on length of mathematics teaching experisnce, courses,
grades, and professional activity are small end inconsistent, The
mean number of years of mathematics tesching experience of the
most effective teachers is greater than that of their less effective
peexs, The reverse is true, however, of the index based on mathe~

matics courses and grades.. When a median test is applied both of
these differences fade out,’

3, The mean amount of time spent in preparation for teaching
1s almost identical for the criterion groups, regardless of how
they are detexmined. The criterion groups also express about the
same lzvel of need for additional training in mathematics.

4e From the data prescnted in this chapter there are only
weak indications that procedures in making assignments, explaining
new material, conducting learning and thinking experiences relew
vant to previously assigned material, and evaluating and responding
to student performance make a difference in teacher effectiveness.
There are consistent, pervasive, and sometimas significant indicae
tions that the more effective teachers give their students more
structure and guidance than do their less effective colleagues.
They still give them a great deal of freedom to discover, apply,
and search for new combinations, '

5« There are only weak indications of differences in the
veports of the most and least effective teachers in their observed

evidences of interest, motivation, curiosity, learning, and
thinking,

6. Pupil pexceptions cf their learning and thicking activities

show somewhat more difference than do the reported perceptions of

their teachers. One finds in these differences reflections of the |

greater degrae of afructure and guidance given by the more effective |

teachers. There are weak evidences that the pupils of the less

effective teachers compared with those of the more effective ones {
|
|

ask more questions; more frequently discover errors in the solu=

tions of classmates, teachers, textBooks, and other sources of

authority; more frequently suggest ways of improving the effece

tiveness of the functioning of the class; wore frequently discover

new relationships; moxe frequently f£find a diversity of solutions; |
more frequently give up old approaches and discover new omes; and ' |
more frequently discuss class work ocutside the c¢lassroom, At

first glance one might interpret these differences as indicators
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of a greater degree of creative or divergent thinking on the part
of the pupils of the lsast effective teachers, One might explain
this phenomenon on the rationale that this type of learning is
not rewarded by the rather traditional type of achievement test
used in this study. One will also note that the pupils of the
least effective teachers tended to report a higher frequency of
reading both assigned and unassigned material relevant to their
mathematice courses., By synthesizing these findings ome would
guess that since the less effective teachers do not give their
students enough structure, they are forced as a result to rely

more upon both their reading and .the more divergent kinds of
behavior listed above. '

7. The students of some of the least effective teachers
who alec failed to submit logs and productive thinking probe
lems give a rather grim picture of their teachers. This highe
lights one of the limitations of the present study and makes one
wonder if the results might have been clearer and more signifi-

cant if responses could have been obtained from all teachers in
the study, ‘

8. The criterion groups did not differ on the responses of
students on Flanders' Mimndsota Pupil Attitude Inventory and the
differences in the observed classroom behaviors of the criteri
groups were weak and not significant statistically. '

Resulte of the 1961-62 Study

In many respects the resuits of the 1961«62 study are more
clear-cut and compelling than those obtained in the 1960-61

study and in some respects reinforce and extend these earlier
findings. :

1. The results of the 1961-62 study strengthen the conclusion

that the effectiveness of teachers using the SMSG materials as
measured by student learning is not influenced to any significant

degree by the length of the teacher's experience in teaching mathe-

matics, his undergraduate and graduate courses and grades, and
his participation in professional mathematics organizations,
Apparently, if a teacher meets acceptable qualifications in these
respects, higher qualifications do not make a difference and it
18 necessary to look beyond these gross measures to differen-
tiate superior teachers,

2. The results obtained in the 196061 study concerning the
superiority of the productive thinking ability of the meet effec=

tive teachers is strongly reinforced by the results of the 1961-62
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study and can be accepted with greater confiderce. The most
effective teachers produced a greater variety of ideas about
indications of success and failure in their teaching, hypothe=
sized a greater variety of causes of suecess and failure, and
offered a greater variety of alternative ways of teachirg
mathematical concepts than did their less effective peers.

* . 34 VUhben teachers in the 1960-61 study used a checklist to
indicate their activities and those of their pupils, the results
did not differentiate very effectively and consistently between
the most and least effective teachers, In this study, however,
where reliance was placed upon the teacher to report in his own
words these activities, differences appear in a very marked

degree as they did in the 1958+59 and 1959«60 studies. The

natuxe of the hypothesized causes of the most and least effective
teachers are strikingly different. In making hypotheses concerming
the causes of the success of the most successful lesson each month,
the most effective teachers emphasized teacher and student behave
ior while the least effective ones gave the credit to the instruce
tional materials more frequently. In hypothesizing about the
cauces behind the relative failure of their least effective
lessons, the most effective teachers again emphasized teacher

behavior, while their least effective colleagues emphasized pupil
behavior and the situation, .

4. The results of the analysis of the attitude inventory
completed by SMSG students and non~SMSG students taught by the
same teacher at the same grade level_ indicate that both teaching
effectiveness and instructional materials have a great deal to
do with the attitude and perceptions of pupils concerning teachers
and their methods, the school, text materials, and the class as

& group, By far the most powerful factor seems to be teacher
effectiveness, '
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Table A.l

Means and Standard Deviations of Attitude Scores of Pupils of Most and lLeast Effective
196162 Teachere Using SMSG Text Materials on Individual Items of the Student Attitude

i Inventory and P-Ratics to Test Significance of Effects of Teacher Effectiveness, Kind
~ of Text, and Interaction '

Most Effective least Effective F=Ratios
—SMSG___ Couvent'nl SM3G Convent'nl Teacher Kind
Item* Mean S.,Dev. Mean S Mean S,Dev, Mean S Effect, of Text Interaction

1 3.9 0,93 4.22 0,73 3.38 1,08 3,47 1.0L 107.19 7.28  1.80
2 4,03 0.88 3,89 1,02 3,65 1.00 3,75 1,06 15,62 0.87 3,18
3 3.81 1,08 3,90 0,98 3,52 1.16 3,66 1,03 13,48 2,61 0,07
6 245 1.26 2,57 1.31 2,26 1.1 2,25 1.20 10,11 0.67 0,41
S 4,10 1,08 3,92 1.21 4,06 1.03 3,93 1.13 0.064 4.23 0,10
6 4,29 0.75 4.15 0,82 3.90 0.89 3,93 0.79 31,07 1,02 2,37
7 3.87 0.80 3,69 1,01 3,14 1,03 3,146 1,14 91.36 2,08 1,57
8  4.51 0.61 4,46 0.61 4,18 0,81 4,17 0,77 43.47 0,41 0,09
9 3,93 1,14 3.90 1.18 3,45 1.35 3,67 1.15 19,20 1,23 2,27
10 4.03 0,80 3,88 0,96 3.67 0,9 3,53 1.00 32,23 4,72 0,15
11 3.66 1.09 3.61 1,09 3,36 1,06 3,39 1.06 12,82 0,00 0,29
12 3,77 1.05 3.76 1.13 3,59 1,02 3.66 1.15 3.41 0,14 0,30
13 4,30 0,98 4,23 1.09 4,05 1,04 4,05 1,06  3.97 0,48 3.07
16 3,70 1.5 3.96 1.00 3,15 1.26 3.53 1.09 41.54 17,79 0,66
15 3,88 0.84 3,98 0,87 3,30 1,06 .3.23 1,00 108:99 0,06 - 2,08
16  3.66 1,07 3.55 1.11 3,52 1.09 3.45 1.05 2.49 1.59 0,07
17 4461 0,79 4,23 1,12 4,22 1,10 3,98 1.29 19,45 18.60 . 0,83
18 3.17 1.22 3.40 1.7 2.97 125 3.39 1.16  1.80 15.69 1,42
19 3,29 1.09 3.07 1.20 3,26 1,01 2,99 1,09 0,86 10,09 0,02
20 4.4 0.82 4.11 0,92 3.88 0,78 3.90 0,92 16,19 0,02  0.15




Table A.l continued

L Most Effective _ 1sast Effective F=Ratios
‘ _SMBG__ convent'nl SMSG Convent'nl Teacher Kind

; Lten Dhan 8 Mean S.Dev Mean S Mean S.Dev, Effect, of Text Interactien
{ 21 6.09 0,81 3,97 1,09 3,92 1,00 4,02 0,90 0,93 0,01 2,82

22 3.9 1.25 3,83 1,3 3.80 1.33 3,88 1,28 0.26 0,32 1,22

23 4,09 0,84 4,00 0.91 3.8% 0,94 3,81 0,95 13,04 1.06  0.27
; 26 3,09 112 3,19 LI2 249 1,20 2.49 1,12 7238 041 0,46
25 401 091 3,76 1,09 3,68 1,13 3,51 1.05 17.59 9,08 0,28
26 3.26 1.08 2,68 1.4 2,38 0.87 2.67 112 38.79 530  36.09
27 2,93 110 2.90 1,10 2,64 0,95 2,52 1.02 22,65 1,09 0,51
28 3,88 0,81 3,63 0,97 3.43 1,01 3,49 1,01 2131 2,06  5.69
29 2,98 1.20 3,01 1.28 2,59 1,18 2.62 1.13 23.27 0.17  0.00
30 3.80 1.05 4,06 1,06 3,12 1,20 3.36 1,19 8176 10,99 0,02
31 4,38 0,85 4,36 0,90 4,22 0,87 4,19 0,98 7.42 0,25 0,02
32 473 046 4,70 0.51 4uSL 0,69 4,52 0,73 26,82 0,03 0,22
33 3,42 1,06 3.49 1.05 3,12 1,03 3.20 1,13 1717 1.09 0,01
3 4,30 0,68 4.28 0,69 4,07 0.7 4,06 0,32 22,08 0,21 0,02
35 3,92 0.86 3,89 0,89 3.60 0,94 3.67 1.02 18,87 0.1  0.70
36 4,05 0,82 3,96 1.0 3.62 1.4 3.60 1.0 36,56 0.69 0,28
37 40 070 4u46 0,78 3,79 1.07 3,99 1.07 76,57 44l 1,30
38 4.37 0,85 4,51 0,76 4,22 0.82 4.26 0.87 12,17 2,55 0,70
39 3,28 126 3,32 1.23 2,67 123 3,00 1,26 31.46 5.06 2.9
40 4a25 0,68 4.16 0,89 4.06 0,87 4,01 0,90 9,30 1.52 0,12

41 4,18 0.83 4,15 0.84 4,03 1,04 4,09 0,84 - .3,26 0,05 0.67

&

G4e48 0,59 4,30 0,88 4,28 0,78 4.33 0,72 2,90 1,83 5454

43 3.16 1.03 3.14 1.0§ 3,03 1,06 2,75 1,00 13,70 4,47 3.77
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Table A.1 continued

. Most Effective Least Effective F~Ratios
Convent 'nl SMSG Convent'nl Teacher Kind

'M- i A ——— e e o ] e P
Item* Maan S.Dev. Mean S.Deve Mean S.Dev, Mean S.Dev. Rffect, of Text Interaction

44 4.36 0.77 4.21 1.02 4.19 0093 4.14 0092 4;0“' 2.72 0071

| 45 3,84 1.02 3,83 1.00 3.68 0.99 3.50 1.14 11.93 1.68 1.2 @
46 2,73 1,20 2,91 1.20 2,47 1,13 2,73 1,16 7.88 7.82  0.30
47 2,87 1.19 2,97 1,17 2,39 1,12 2,86 1.17 13,95 13.25  5.47
48 3,47 1,10 3,60 1,11 3.21 0,99 3,08 1.20 27.80 0.02  3.04
49 3.60 1.22 3,32 1,17 3.59 1.14 3.26 1,21 0,21 14,50  0.12
50 4030 0482 4.20 0.99 4,07 1.08 4,07 1,00 7.5 0.71  0.56
51 3,50 1.14 3.88 0.95 2,95 1,27 3,18 1,18 65.23 15.83  1.04
52 451 0469 4,45 0,68 4,24 0.88 4.51 0,68 4,06 4,62 11,30
53 3.81 0.98 3.74 1.13 - 3,75 0.9 3.27 1,16 14,19 15.48  8.46
| - 34 4437 0,73 4,39 0,80 3,93 0,96 4.10 0,91 40,59 2,90 1.48
55 4421 0.71° 4431 0.77 3.88 0.84 3,96 0,80 41,52 3,17 0,03

56 4e14 0,82 3,93 1,09 3.91 .06 3,96 0.99 1,98 1.52 . 3.8

g

57 2,99 1.28 3,71 1,10 2,40 1.23 3,36 1,09 34,50 110,36 2,26

58 3.64 0.93 3.56-1.,03 3,13 0,98 3.25 1,01 39,83 0.08 2,27
59 3.80 1,01 3.99 0,96 3.39 1,13 3,99 0,74 9,56 35.54 9.24
60 3.94 0,78 3.84 0,99 3,71 0.87 3,63 1.10 12,31 2,07 0.14

61 4,20 0.65 4,14 0,93 3.87 0.79 3,88 0,98 27,78 0,22 0,38
62 4.4l 084 4,08 1,15 4,27 0.9 4.30 1.03 0,29 5.22  7.51
63 3,52 1,16 3.72 1.16 2,92 1.22 3.40 1.18 34,13 18.54  2.95 1
66 3,25 122 347 L19 271 L18 3,04 119 35.92 11,61 0,35 1

*Item number corresponds to the nuubering of the items in Table 5.8
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MANUAL FOR LOG BOOK FOR SMSG COURSES
INTRODUCTION

During 1958-59 and sgain during 1959-60 mathematics teachers using
the SMSG experimental materials under the auspices of the Minnesota Nationel
Laboratory for the Improvement of High School Mathematics kept daily logs
of their activities and those of their students. This was an extremely
significant and imaginative undertaking on the part of the Minnesote group.
To evaluate new materials, new methods and procedures, and other innovations
in education, it is essential to know what takes place in the classroom
and. outside the classroom as a consequence of their introduction.

Some preliminary anslyses have been made of the 1958-59 and 1959-60
logs and reports are now being prepared for distribution to participants
during the fall of 1960, We believe that this material has given us some
insights concerning the characteristics of the niost and least effective

teaching and concerning the effects of the SMSG material on what goes on
in the classroom. |

The logs submitted, however, have been extremely uneven., Some teachers

| consistently gave an excellent picture of the activities of both teachers

and pupils. Others told almost nothing except that certain pages of the
SMSG meterials had been assigned or covered., The reporting system for
1960-61 has been designed in en attempt to obtain a maximum of useful data
with & minimum of effort on the part of the instructor. We hope that after
the first week or two you will be able to comnlete a log for one day's
work in less than ten minutes. An effort has been made to make the items
in the check list easily understood and we trust that you have had little
¢ifficulty in completing your check lists while you have been waiting

for this manual. We trust, however, that this manual with its examples
and definitions will help you to be more aware of your own thinking pro-
cesses and the learning and thinking processes of your pupils,

The Log Books
The reporting system will consist of a set of nine log books, one

for each month. Each log book will contain enough of the basic reporting
forms or check lists to last for a month. For each lesson reported, there

is a check list describing teacher activities and another for pupil
activities. In addition, we are asking you to describe any special learn-
ing difficulties experienced by your pupils. Once each month we are ask-
ing you to prepere a special report, each on a different problem. We be-
lieve that each of these will provide very valusble information in assess-
ing and improving the SMSG materials, as well as provide useful insights
concerning the general process ¢f motivating and guiding pupils in the
learning and thinking processes. These logs will mean little, however,
unless you complete them carefully and corscientiously each week,

In the sections which follow & brief explanation will be given of
each item in the check list.




Time Estimates

do to prepare for your teaching activities. It is particularly difficult

«Qe

Part I, Teacher Activities

We realize that you will not actually time yourself on everything you

to include that time when you are doing other things but thinking about
teaching the SMSG materials and we realize that this is some of the most
productive time. It is when some of your best ideas about teaching oceur.
You should, however, be able to give a fairly accurate account of your
deliberate, conscious activities, such as reading, working problems, pre-
paring instructional materials, making up tests, evaluating pupil work,
and the like. *le have provided the following categories for reporting
your time estimates:

SMSG Materials: Reading the materials, working problems, preparing
teaching aids suggested by the materials, making up tests, etc.

Other Texts, Professional Literature, etc.: Reading other high school
textbooks, college mathematics textbooks, books on the teaching-
learning-process, articles in professional journals, preparing
teaching aids and working problems suggested by such reading, etc.

Original Work: Preparing instructionsl materials and doing other
work to carry out original idea, special project, or the like.
Making up original problems, developing new concepts for teaching
course, new concepts to be taught, etc.

Need to Learn More Mathematics

Since the SMSG materials include many of the newer concepts in mathe-
matics, from time to time you may feel the need to learn more mathematics.
It is important that you report these experiences in connection with each
lesson, so that the writers of the materials can provide as much help as
possible and so that more adequate in-service training courses can be
prepared. Simply check "yes" or "no" to indicate whether or not you felt
a need to learn more mathematics yourself in order to teach the lesson under
consideration,

The Check-List: General Instructions

The procedure of using the check ( ) and double check ( ) has been
devised simply as a rough indicator of the frequency with which the
activity occurred. We realize that it wonid be impractical for you to in-
dicate the actual number of times you pen~formed each activity. We believe,
however, that you will have no difficulty recalling at the end of a session
whether or not you engaged in the activity =2ad if so whether or not it
was continuous or occurred three or more times.

l. Asgigned homework, outside class activities, etc.

Chack the blank at the left of M1" if you assigned any kind of
homework or outside class activity for the next day or any other
future time. If you assigned no homework, do not check any of the |
activities under "1." If you assigned homework, check as many as apply.




3

1.1

1.2

1.3

."1.4

1.5

3

gsigned problems from'tezt , . .
Use this category, if you assigned problems or activities given

or suggested in the SMSG text.

Assigned problems from supplementary sources
Use this space, if you assigned problems or activities taken
from other texts, references, journals, megezines, and the like,

Agsigned problems you developed T .
Use this space, if the problems or activities you assigned have

only one correct, best or accepted solution.

Agsigned problems reguiring aorrect . solutions

Use this space, if the probtlems or activities you assigned have
only one correct, best or accepted solution.

Asgigned problems requiriag diverment solutions

Use this category, if there is no one correct or acceptable
solution to the problem or activity assigned. This is quite likely
to be true of many of the outside activities you may assign where
there are several possible ways of solving a problem. It may also be
true of some of the specific problems which you assigned. Check this

. - category if the assigiment.permite divergent solutiens rather than

1.6

1.7

2.

2.1

2.2

requires convergent cnes (the one correct answer).

Assigned problems requiring application of rules and principles

Check this category, if your essignment requires the simple
application of rules and principles. It will include most drill
exercises, routine manipulation problems, and the like.

Assianed problems requiring discovery of new rules or principles

Check this category, if you assigned a problem or project to be
done over an extended period of time %:hree or more days). This may
include expecially difficult problems, special projects, discovery
activities, and the like. Such activities require thinking which is
likely to occur only when the pupil has a chance first to identify
the problem and study it and then mull over it, letting the procesa
of incubation and ingight teke place during a pericd of time.

lained new material
Place a check in the blank at the left of the "2" if you spent
any time explaining or presenting new material. If you check this
category, then check as many of the subcategories as apply. If you
do not check this blank, do not check any of the subcategories.

Routinely followed text or teacher comment
Check this category if your explanation of new material routinely
followed the SMSG materials, the text and teacher commentary, or if

you followed the explanation given in these materials only with minor
modificationsg, |

Used special device suggested by SMSG materials
Check this category if you used a demonstration, visual aid, or
any other special instructional device suggested by the SMSG materials.
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2.3 Used special device adapted from colleague or other source |
Check this category if you used a demonstration, strategy, visual
eid, or other special device adapted from a coileague, professional,
Journal, methods text, or similar source (not SMSG material).

2.4 Used original device or procedure you developed

Check this category if you used a demonstration, strategy, visual
~ aid, gimmick, or other special device you thought of and developed
- Yyourself to aid in presenting new concepts, principles, operations,
and the like. |

2¢5 Made guick test (question, problem) to find out if explanation has
been comprehended - ,

Do not use this category for questions or problems designed to

evaluate pupil performance. In other words, it should be "off the
record" insofar as the pupil is concerned and should not count in

determining his grade. Its major purpose should be to evaluate the

effectiveness of your presentation of the new material, |

3« Conducted learning and thinkigé act.vities of previously assigned

materials

Check this major category if you devoted any time to learning
and thinking activities of previously assigned materials (including
materials assigned for the specific day under consideration). If no
time was devoted to such activities, do not check any of the subcate=-

gories. If this broad category was checked, use as many of the sub-
categories as apply.

3.1 Answered pupil gquestions

Check this item if you answered questions initiated by pupils con-
cerning the assigned materials.

3.2 Gave correct volution(s) to problem(s _
- Check this item if you worked out problems for pupils or otherwise

gave correct solutions or answers, rather than stimulating them to
find solutions,

3.3 Stimulated pupil(s) to find correct solution(s)
Check this item if you stimulated the class or individuals in the
. class to find correct solutions rather than giving them the solution
yourself. This should include instances when you give minimum clues,
cell for the pooling of ideas from the class, or otherwise discover
sclutions where there had been prior failure to find a solution.

34 Gave alternative or divergent solution(s) to_problem l
Check this item if you offered two or more ways of solving a problem |
or demonstrated that the problem has diverse solutions. |

3.5 Stimlated il(s) to find alternative or divergent sclutions 1

Check this item if you stimulated pupil 35 to find two or more
ways of solving a specific problem, diverse solutions, many possible |
solutions, and the like,
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3.7

3.8

3.9

4+

4.1

402

4.3

4.4

4.5

-5

.

‘Asked pupil(s) to reproduce previously presented ideas, information,

or solutions _

Check this category for activities requiring recognition, memory,
or problem-solving in connection with ideas, information, or solutions
already presented to the claess. This does not include activities re-.
quiring new solutions from previously learned materials.

Had pupil(s) present solutions to new or assigned problems at blackboard i
Check this category if any time was devoted to having pupils

- present solutions of any type at the blackboard. .

Stimulated competition within class
Check this category if you promoted activities which placed pupils

in competition with one another. This might include seeing who can
solve problems in shortest length of time, who can solve the most
problems in a given length of time, and the like.

Had pupils work in pairs or other small groups
Check this category if any time was devoted to activities in which

pupils worked in pairs or other small groups. This might involve
activities in which a superior pupil teaches weeker ones, pupils work-
ing matually trying to solve problems, or any type of cooperaiive -
learning and thinking activity.

Bvaluated pupil schievement

~ Check this broad category if you devoted class time to the
evaluation of pupil achievement. If you do not check this category,
do not mark any of the subcategories. If you checked this category,
use as many of the subcategories as apply.

Gave test or check-quiz

Check this category to indicate the administration of any type
of test, examination, or gheck-quiz.

Discussed or snalyzed test results |
If any time was devoted to the discuasion or analysis of “est
results after your evaluations have been completed, check this category.

Pointed out defects in pupil solution(s)

If you spent time correcting or pointing out errors and other
defects in pupil solution(s), check this category. Such defects may
be pointed out in regard to tests used in evaluating achievement and
in the learning and thinking activities in section 3.

Pointed out other approaches or solutions

Check this category if you devoted time to demonstrating or
describing other approaches or solutions not given by pupils, even
though those of the pupils may have been "correct." Again, this
mey be in connection with tests, blackboard work, or other learning
end thinking activities.

Analyzed causes of errors or inability to solve problems
Check this category if you analyzed and pointed out to pupils the
causes of their errors or inability to solve problems. By cause, we
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mean what skill deficiency, lack of information, thinking pattern,

or the like resulted in the error or failure. This does not include
telling the pupil that his solution is incorrect bacause he did not
factor correctly. If you pointed out to him the reeson why he did
not factor correctly and helped him to analyze the reason for his not
factoring correctly, this would apply.

et et A ke d e

- 4.6 Pra1sed ggpil for correct solution '
f Check this category if- you commended or ctherwise praised a pupil
& for solving correctly a difficult problem or one difficult for him.

4.7 Praised pupil for original golution or tnusual ides
| Check this category if you pralsed a pupil for offering an original
golution or unusual ides concerning some problem or concept under con-
sideration. Usually, this will oceur only in relation to problems
which have more than one "correct" -solution or which do not have a
traditional "best" answer,

5. Used special teaching aid ,
Check this broad category if you used any kind of special teaching
aid other than the blackboard, standard charts, and the like. Check
as many of the subcategories as apply.

5.1 Filx or other commercially produced andio-visuel aid
Check this category if you used a film, film-strip, recording,
or the like which has been comrercially produced.

~

| 5.2 Visual or andio-visual aid you developed -

| Check this category if you used a teaching aid which you developed

| yourself, whether you made it yourself or had 1t made in a shop or
elsewhere,

| 5.3 Special reference; magazine article, pamphlet, etc. 1
| Check this item if you made use of any kind of special refevence,

magezine article, pamphlet, object, design, painting, or the like.,

; 6. Other activities |

! Under this broad category, list any activities not covered by the

, specific check-iist items. This might include field trips, guest-
lectures, unusual demonstrations, and.other umisnal activities. If
needed, use the back of the page for listing and describing these
activitiese It will be especially helpful if you will use this space
for describing unusuel projects, activities, or approaches not easily
described by traditional dimensions.
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Part 11, Check-List of Pupil Activities

: In describing pupil activities, we would 1ike for you to use a three~
point scale instead of a two~point one., Use a single check for each actlvity
you observed at least once for at least one pupil, a double check if you
observed it at least once for a majority of your pupils, and a triple check
if you noted it more than once or contimuously for a majority. :

‘Evidences of Interest, Motivation, Curiosity

_ 1. EVidenced having étudied assigned material

Check this item if you observed signs which ccnvinced you that the
assigned materials had been studied. Such signs would include:
ready to hand in, ability to solve problems on blackboard, ability to
answer questions, ability to ask questions indicative of having studied,
rather than questions indicative of not having studied, and the like.

2. Evidenced having read or gtudied unassigned material

homework

- Check this category if you saw signs which indicated that pupils had
read or studied additional unassigned material in connection with the subject
under study. This might include spontaneous contributions in class, reports
to the class of additional readings, magazines and books brought to class

to show you and/br other pupils, conversations among pupils outside class
indicative of having read additional materials, and the like.

3. Evidenced having discussed work outside class

Use this category whenever you see indications that pupils have dis-
cusged the tlasswork ‘outside the class among t. emselves, with parents,
or with others in the community. Such evidence may result from casual
 observations outside the classroom in school end social activities, reports
of parents and other teachers, requests to referee arguments arising from

such discussions, and the like.

4. Asked guestion(s) which indicated curiosity

Use this category if a pupil or pupils asked questions indicative of
curiosity, rather than questions indicative of inattention or failure to
grasp explanation. It might include questions concerning unanswered issues,
materials not yet covered, the reasons for principles, the applications
or consequences of principles, or new or unusual ideas suggested by the

materials and concepts urider study.

Asked question(s) which indicated learning difficulty

‘Check this item if pupil(s) asked questions indicating that they were
experiencing difficulty in mastering the materials under study.
. include-questions asked to clarify explanations, to find out what to do
next, to find out what errors had been made, to find out why the solution

is incorrect, and the like.

This might
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6. Took notes on lectureg, solution of problems at blackbosrd, etc.

Check this item if you noted that a pupil .or pupils took notes on
lectures, explanations, solutions of problems and the like,

7. Aggressively kept trying to understand, solve problems, etc.

‘Check this category if you noted that pupil(s) sggressively kept
trying to understand a concept or solve problems where they might other-
wise have given up and stopped trying. This will usually occur only in
connection with the mastery of new and difficult concepts and problems.

| 8. Becanme fruetrated' gave up_trying to understand, solve problems, etc.

Use this category if you noted that pupil(s) beceme frustrated and
stopped trying to understand or solve problems. Again, this will usually
occur in connection with new and difficult material but may occur among
students of marginal ability and poor motivation even when the material

.is familiar and relatively simple.

Bvidences of Learning

1. Reproduced previously presented ideas and/or solutions

Check this category to indicate observed evidence that pupil(s) re-
membered previously presented ideas, information, solutions, and the like.
We are concerned here primarily about the functionnng of the memory abil-
ities.

2. Used newly acquired vocabulary

Check this item as an indicator that pupil(s) used spontaneously
newly acquired vocabulary in connection with the course.

3. Recognized correct principle for solving problem

Check this category if pupil(s) recognized the correct principle for
solving a problem or correctly applied a principle. This usually involves
the manipulation of symbols according to rules, as in solving routine
algebra problems.

4. BSolved new prdblems similar to previouslylexplained ones

Check this item if pupil(s) solved new problems similar to previously
explained ones. This mey involve selecting from several previously learned
procedures the one needed to solve the new problem,

5. Helped fellow pupils solve problems, learn principles, etc.

Check this category if you observed a pupil helping another solve a
problem, learn a principle, understand a percept, etc. This category may
be used to include both spontaneous, pupil-initiated cooperation and
teacher-directed cooperative activities. It may also include both mutual
assistance and assistance to weak students by the abler ones.




Mark this category if you observed pupil(s) organizing information,
ideas, symbols, etc. into an optimal, logical sequence. This category

would inelude arranging in the proper. sequence appropriate suggested steps

for solving a problem,. for discovering how to solve a new problem, for

testing an hypothesis, etc.

7. Identified errors or defects in solution proposed by classméte(s[

Mark this category if pupil(s) identified and pointed out defects
or errors in a solution proposed by classmate(s).

8."Identified errors or defects in solution by teacher, text, ete.

-Mark this category if pupil(s)'identified and pointed out defects
or errors in solution by teacher, text, or other authority.

Bvidences of Thinking

1. Discoveréd relationship between two ideas, concepts, ete,

Check this category if ﬁupil(s) discovered a relationship between two
or more ideas, concepts, or rules. PFPrimarily, this will involve seeing the
connection between two idees or concepis, but may also involve the per-

ception of spatial patterns, the relationship between two figures or symbols,
and the like.

2. Discovered complex relationship in pattern or system of symbols

Mark this item if pupil(s) discovered a complex relationship in a
pattern or system of symbols, such as deciphering a code, figuring out a
progression, or the like,

3. Yisualized what a pattern or set of relationships would look like
- if rearranged

Check this item if pupil(s) gave evidence that they visualized what
a pattern or set of relationships would look like if rearranged. For ex-
ample, visualized what a geometric figure would look like if inverted, what
a complex geometric figure would look like if disassembled and rearranged,
what an instrument panel would look like if the dials were rearranged, what
a polynomial would look like if rearranged, etc.

4. Explored visually several solutions, courses of action, etc.

Mark this category if pupil(s) gave evidence of having explored
visually several possible solutions or courses of action, preparatory to
selecting the most effective. This would involve such things as seeing
ahead several steps in the proof of a geometric theory or in the solution
of an algebra problem; seeing ahead several moves in chess; etc.




" 5« Saw beyond the immediate and obvious

Check this category if pupil(s) gave evidence that they saw beyond
the immediate and obvious. - This involves the ability to penetrate beneath

or beyond the explicit assumptione, given principlgs,-etc. It may involve

or going deeper into the glvena.

6. Produced a diversity of possible sol: ticns, spplications, etc.

Check this category if pupil(s) produced a diversity of possible
solutions, applications of principles, ete. This involves keeping out of
ruts by jumping readily from one train of thought to another in thlnklng
of new solutions, new application, new approaches, etc.

7. Abandoned conventional approach and thought of original solution

Mark this item if pupil(s) abandoned conventional prublem-solving
methods that have become unworkable and thought of original solutions.

‘This may occur when the pupil has a set for solving a problem in a

particular way, using a particular set of rules, or the like, and must
abandor. this set and find a solution for himself.

8. Produced clever or uncommon responses

Mark this item if pupil(s) produced clever or uncommon responses in
a specific situation. Such thinking will usually occur in response to
difficult problems, problems for which no rules have been given, or problems
rermitting e diversity of possible solutions.

9. Worked out the details to develop & general idea, solve a problem, etc.

Use this category if pupil(s) worked out the details to develop or
implement a general idea or plan, solve a problem, or the like. This in-
volves the ability to elaborate, to fill in the gaps, to build onto an
idea. It would involve such activities as suggesting the gpecific steps
that should be taken to carry out a change in class procedure, to test a
gpecific hypothesis, etc.

10. Suggested a symbol that will satisfy a general relationship

Check this item if pupil(s) suggested a symbol (word, letter, number,
formula, etc.) that will satisfy a given relationship. A simple example
would be to state the smallest odd number that is also a perfect square.

11. Used a principle, object, concept in a new way

Mark this item if pupil(s) used a principle, object or concept in a
new way. For example, & given rule may have been used in solving a partic-
ular type of problem. The pnpil is coafronted with a new type of problem
and he uses the rule to solve the new problem.
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12, Buggested improved or new way of workiég, functiohigg ds a class, etc.

. Mark‘this itenm if pﬁpil(s) suggested improved or new ways of working
~or functioning as a class -- ways of maintaining order, using supplementery
- materials, presenting reports, helping one another, etc.

Other activities not included sbove
_ List under this broad category any'important pupil gctivities not
- included in the categories listed and described above. Distracting
f activities, morale building activities, and the like might well be included.

; Anslysis of learning difficulties

Please describe on the back of the pupil-activity list any particuler
| learning difficulties noted.among your pupils. These may be relevant to
specific pupils, & specific category of pupil, or to ail pupils in your
class, Indicate the nature of the difficulty and what step(s) you took

| to cope with the problem. If you have any hypotheses concerning the causes
| of the difficulty, please include these, THIS IS VERY IMPORTANT |

| | Special Monthly Report

Each month you will be asked to prepare a brief report on some special
agpect of your experience in ueing the SMSG materials. An attempt will be
made to state the problems as clearly as possible. Moast of them, however,
will call for you to use your imagination. We want your ideas, opinions,
suggested solutions, evaluations, and inventions.

ERIC

Full Tt Provided by ERIC.




Name of Teaéher | | : Grade

Month:

-~ MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTICN
| ) | Loé Book

City | . School -
Number in Class |

INSTRUCTION: This booklet containe a set of materials to last for one
month in reporting your daily activities and those of your pupils in
SMSG courses. Each week select two days and use the forms provided to
describe what you did, what your pupils did, and the resuits of these
activities., A separate form is provided for each day. FEach month, you
will be asked to make a special analysis of one lesson out of that month,

This revised reporting system has been devised in an attempt to
meke your job of reporting easier and the information obtained more
useable. It is hoped that you will continue to put into these reports
the careful thoughtfulness found in most reports last year. These
reports will play an important role in eveluating the experimental
materials and in discovering some of the important elements in
effective mathematics teaching. Already the materials provided by the
daily log submitted during the past two years have led to a number

- of important insights concerning the effects of the materials and the

nature of effective mathematics teaching.

Each month, meil your log book to: Professor E. Paul Torrance,

‘Bureau of Educational Research, University of Minnesota, Minneapolis 14,

Minnesota. Include with your log book any supplementary material you
have which will help in understanding what happened in jyour class.
Include copies of tests, your analysis of the results, handouts to
pupils, photographs and the like.

BUREAU OF EDUCATIONAL RESEARCH
College of Educational
UNIVERSITY OF MINNESOTA
December 1960

N




Teacher:

MINNESOTA NATTONAL LABORATORY - MATHEMATIGS SECTTION
DATLY 10G

Grade: ' Date:

Material covered on tliis datez

Part I. Teacher eacher Activities

Approximate time spent in preparation of this lesson: SMSG materials
. Other texts, professionel literature, etc. Original work
Found need to learn more mathematics? Yes No :

CHECK-LIST: Enter in the blanks at the left a single check { ) for each
activity you engaged in at least once during this lesson and a double

check (

S

— b

L LLLLLL

for each activity which occurred continuously or three or more times.

Asasigned homework, autside class activities, ete,
1.1 Assigned problems from text
l 2 Assigned problems from supplementary sources
1.3 Agsigned problems you developed
1.4 Assgigned problems requiring a correct solution
1.5 Assigned problems requiring divergent solutions
1.6 Assigned problems requiring application of rules or principles
1
1
1

o7 Assigned problems requiring discovery of new rules or principles
«8 Assigned sustained project requiring three or more days

ained new material
2.l Routinely followed text or teacher commentary

22 Used special device suggested by SMSG materials

—2e) Used special device adapted from colleague or other source
—2¢4 Used original device or procedure you developed

2.5 Made quick test (question, problem) to find out if explanation

had been comprehended

Conducted learning and thinking activities of previously assigned material
3¢l Answered pupil questions
+2 Gave correct solution to problem(s)
.3 Stimulated pupil(s) to find correct solution
o4 Gave alternative or divergent solution to problem
.5 Stimulated pupil(s) to find alternative or divergent solutions
+6 Asked pupil(sg to reproduce previously presented ideas, infor-
mation, or solutions
3.7 Had pupil(s) present solutions to new or assigned problems at
blackboard
3.8 Stimulated competition within clase
3¢9 Had pupils to work in pairs oxr other small groups

Bvaluated pupil achievement "
4.1 Gave test or check-quiz
4.2 Discussed or analyzed test results
~_ 4.3 Pointed out defects in pupil solution(s)
.4 Pointed out other approaches or solutions '
4.5 Analyzed causes of errors or inability to solve problems
4.6 Praised pupil foxr correct solution
4.7 Praised pupil for original solution or unusual idea

b




e D¢ Used special teaching aid ,
5.1 Film or other commercially produced audio-visual aid
52 Visual or audio-visusl aid you developed
5.3 Speciszi reference, magazine article, pamphlet, etc.

— 6. Other activities (specify): (Use back of page.)

Check-List of Pupil Activities

‘Enter in the blanks at the left a single check ( ) for each activity you
observed at least once for one or more pupiis, a double check ( ) for activities
observed at least once for a majority of your pupils, and s triple check (

for activities occurring more than once for a majority of the pupils.

1. Evidences of interest, motivation, curiosity
1.1l Evidenced having studiegq assigned material
1.2 Evidenced having read or studied unassigned material
w1’ Evidenced having discussed work outside class with one another,
parents, etc.
__ 1.4 Asked questiongs) which indicated curiosity
— 1.5 Agked question(s) which indicated learning difficulty
—1¢6 Took notes on lecture, solution of problems at blackboard, etc.
1.7 Aggressively kept trying to understand, solve problems, etc.
—. 1.8 Became frustrated; gave up trying to understand, solve problems,etc.

2. Evidences of learning
«1 Reproduced previously presented ideas and/br solutions
«2 Used newly acquired vocabulary
‘w203 Recognized correct priuciple for solving a problem; applied
principle correctly '
—2¢4 Solved new problems similar to previously explained ones
—2¢5 Helped fellow pupils solve problem, learn principles, etc.
— 246 Organized information, ideas, symbols into an optimal sequence
— 2.7 Identified errors or defects in solution proposed by classmate(s)
" ——2.8 ldentified errors or defects in solution by teacher, text, or
other authority :

3. Evidences of thinking
5«1 Discovered relationship between two ideas, concepts, etc.
2 Discovered complex-reletionship in pattern oz Bpetert of sytibols
o3 Visualized what a pattern or set of relationships would look like
if rearranged
o4 Explored visually several solutions, courses of action, etec.
o5 Saw beyond the immediate and obvious
«6 Produced a diversity of possible solutions, applications of
principles, etc.
7 Abandoned conventional approach and thought of original solution
«8 Produced clever or uncommon responses | v
| 9 VWorked out the details to develop a general idea, solve a problem, etc
—3+10 Suggested a symbol (word, letter, mumber, etc.) that will satisfy
& given relationship
5.11 Used a principle, object, concept in a new way
+12 Suggested improved or new way of working, functioning as a class, etc

4. QOther activities not included above (please list on back of this page)

~If pupils experienced any particular difficulty in learning this material, Please
indicate the nature of the difficulty and what you did to cope with the problem,

Also please add your evaluation and comments concerning the SMSG materials (Use
back of this page.) ' | S o

l
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MINNESOTA NATIONAL LABORATORY ~ MATHEMATICS SECTION !
| SPECIAL ANALYSIS FOR FIRST MONTH ;

Name: : Grade: Dates

Please pick out one of your most successful lessons this month and describe ;
in deteil what you think made this lesson so successful, You may include
things which you did, thinge which pupils did, or any aspect of the total
conditions for learning and thinking.

Topic of lesson:

Vhat do you consider the most important aims of this lesson?

What indications did you have that the lesson was successful?

What actions, events, conditions, materials, etc. do you think contributed
most to the success of this lesson? |




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SFECIAL ANALYSIS FOR THIRD MONTH

Name: Gredes___ Dates

Please list the most persistent and recurrent learning difficultics

your pupils have experienced this month. Then pick cut the learning
difficulty which bothers you most. In the spaces provided below list
whatever hypotheses you have concerning the causes of this difficulty

and what can be done to reduce this difficulty in this or other similar
claeses.

Most persistent and recurrent learning difficulties this month:

The learning difficulty which bothers you most:

Hypotheses concerning the causes of this difficulty:

Hypotheses concerning the reduction of this diffioultys

Aruitoxt provided by Eic:

ERIC




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SPECIAL ANALYSIS FOR FOURTH MONTH

Name: Grades__ Dates?

-

Please select some concept in mathematics which you have taught during
the current term and then try to think of as many ways as you can for
introducing this concept. After this, please answer the questions
below as completely as you can,

What concept did you select?

How did you introduce this concept this term?

With what other methods for introducing this concept are you familiar?
(Methods you have used, seen used, read about, or heard about?)

What other methods for introducing this concept do you think might be
succesaful? .




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SPECIAL ANALYSIS FOR FIFTH MONTH

Name ¢ Grede: Datas

What techniques or strategies have you used during the carrent month +o
motivate your pupils to learn and to think more effectively in this

course? What other techniques or strategies might have been equally or

more effective? You mey include any scheme, device, requirement, assign-
went, reward, rule, or the like which you think might possibly be successful.

What techniques and strategies have you used during the current month?

What techniques and strategies might have been equally or more effective?




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SPECIAL ANALYSIS FOR SIXTH MONTH

- g
E
|
|

' Name: Grade: _Dates

As you have taught this and possibly other SMSG courses you have probably

| felt that existing tests and types of tests do not give your pupils e

| change to demonstrate their achievements on some of your most important

{ objectives, Try to think of as many test ideas as you can for assessing some
of the kinds of echievement in learning and thinking not now in use. In
one section, list test ideas which involve modifications of traditional
kinds of tests: tests of computational skills, problems, multiple-choice,
tzue-false, completion, and the like. In a second section, list cther test
ideas.

Modifications of existing types of tests:

Ideas for types of tests not now in use:

Full Tt Provided by ERIC.




SPECIAL ANALYSIS FOR SEVENTH MONTH

Namss Grade: Date:

List below all of the problems which you can think of which might arise in
initiating SMSC courses throughout your school at all grade levels.

{ MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
»




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
-SPECIAL ANALYSIS FOR EIGHTH MONTH

Name s Grade: , Dates

Many times during the current school term you have probably felt frustratad
because your classroom was not suitable for some activity which would have
stimlated learning ond thinking among your pupils. Try to think of all of
the characteristics a classroom would have to possess to make it ideal for
teaching your SMSG course. Do not be conscerned about cost or whether or

not it is now possible to construct. such a classroom, In the space below,
write a description detailing your ideal classroom for this course. It would
help if you would draw a sketch or sketches of this classroom, Attach
drawings and additional descriptive material, if needed.




MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION
SPECIAL ANALYSIS FOi NINTY MONTH

f Name: Grade: Dates

adopted on a statewide basis in Minnesota three years hence? Consider both
the immediate and long-range consequances. Consider any area in which you
think such an event would have consequences.

} Whet do you think would happen if SMSG courses in mathematics were to be
|
|
?
|




MATHEMATICS CHECK-LIST

NAME OF TEACHER: Grade: SMSG, or Others____
(eheck one)

In your mathematics course this year, you have engaged in many activities.

You have doubtless shown various evidences of interest, learning, and thinking.
On the check-list below, pleese indicate the extent to which you believe that
you have engaged in each of the activities listed below by checking the
appropriate column. Consider the entire school texrm.

e e o
¢
S @ 'O
0w o
mmm;:’m
[1}] () S 1
E-E-R R
oz 0 TH H
88uygd
Activities L Lo mé &

1. Studied assimed mterial..............v................... L
2. Read or studied unassigned materi@lececccccscccccccscocces
3, Discussed work of course outside class with someone else..
4. Aaked qtlesticna out Of curioaity................0....._:.00
5. Asked questions because of learning difficulties..ccccecese
6. Took notes on lectures, solutions of problems, etCececcs..
7. Kept trying to understend new material, even though you
didn't understand it at firsteceeccecsccosccecccccccccccns
8. Became frustrated, gave up tryiug to solve problem,cceesse )
9., Solved problems which had previously been worked in class.
10, Used newly acquired terms and conceptBecccicccccesccccccss «
11. Applied principles corrertlycescccescccccecceccccsccoscces
12. Solved new problems similar to previously explained ones..
13, Helped classmates solve problems, understand principlese..
14. Organized information and ideas into £00d formecsccccccoes
15. Found ‘errors or defects in solution by classmates..ccecsecs
16, Found errors or defects in solution by teacher or texte...
17. Discovered relationships between two or more ideas,
concepts or system of symbolBececcecccoscccccsccccccocnss
18, Worked out a diversity of possible solutions, applications
of principles, 8tCecccceccccscssvesscccoccctocacssosccces
19. Gave up old approach and thought of & new approach to
QOlVing prOblemB..........................b...............
20, 'Muought of an unusual bt correct solution to a problem...
21, Worked out the details of some project, series of problems
22. Used s principle or concept in a new wayeeecccecscccscoccea
23, Suggested improved or new ways of working es a classSees...

On the Lack of this sheet, describe the learning difficulty which has bothered
you most in this class. Describe the nature of the difficulty and tell what
you did to cope with it.
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Name of Teacher ' Grade

City ' School

Number in Class -

Report for ilonth of _ —
MINNESOTA NATIONAL LABORATORY - MATHEMATICS SECTION 1
INSTRUCTIONS: Promptly at the end of each month, please complete a
set of these and return in the self-addressed, stamzped envelope
provided. If you misplace these envelopes, please send to
following address: .
Bureau of Educational Research
330 Burten Hall
University of Minnesota
Minneapolis 14, Minnesota

DO NOT return these to the St. Paul office.

ERIC

Full Tt Provided by ERIC.




I. Please pick out ocne of your most succeasful lessons this month and describe
in detail what you think made this lesson so successful. You may include things
which you did, things which pupils did, or any aspect of the total conditions
for learning and thinking,

Topic of lesson:

What do you consider the most importsnt aims of this lesson?

What indications did ycu have the lesson was successful?

1.

2.

3.

4.

5.

What actions, events, conditioné; materials, etc. do you think contributed
most to the success of this lesson?

1.

2.

3

4.

5e




-II. Please pick out one of your least successful lessons this month and
describe in detail what you think made this lesson so unsuccessful. You may
include your own activities. pupil activities, or any aspect of the total
conditions for learning and thinking.

Topic of lesson:

What do you consider the most important aims of this lesson?

VWhat indications did you have the lesson wes unsuccessful?

1.

2.

4.

5. | | !

Whet actions, events, condltione, materials, etc. do you think contributed
to the lack of success of this lesson?

1.

2.

vs.

4.

5e

ER&C

Aruitoxt provided by Eic:

"




4
III, Plerse sclect some concept in mathematics which you have taught during
the: currcnt month and then try to think of as many ways as you can for intro-
ducing this concept. After this, please answer the questions below as
completely as you can. |

What concept did you select?

How did you introduce this concept this term?

With what other methods for introducing this concept are you familiar? (Methods
you have used, seen used, read about, or heard about.) ‘ * -

1.

2

e

4.

De

What sther methods for introduding this concept do ycu think might be
succe sful? '

1.

2e

3e

4 | ‘ . _ |

©

ERIC

Aruitoxt provided by Eic:




MINNESOTA STUDENT ATTITUDE INVENTORY

This is not a test because there are no wrong answers. The answer to
each question is A MATTER OF OPINION, and your true opinion, vhatever it is,
IS THE RIGHT ANSWER. You will be asked a lot of questions about how much
you like this class, the teacher, and the work you are doing here. All the
questions refer to THIS ONE CLASS AND THIS PARTICULAR TEACHER. By giving
frank, true answers to show exactly how you feel, you can help us understand
the opinions of students.

-

- DIRECTIONS: 1. Please do not write your name on the answer sheet.

2. Do not skip any questions--answer each one carefully.

3. Make sure that the number on the answer sheet matches

‘ the question number when you mark your answer, Double
check when you are asked.

HERE IS AN EXAMPLE

0. I think my homework is very hard.
SD--STRONGLY DISAGREE D--DISAGREE TU--UNCERTAIN A--AGREE SA--STRONGLY AGREFR

You have five alternatives to choose from. You might STRONGLY DISAGREE with
the statement. If so, you would put an "X" in the SD box on your answer
gheet, like this: '

0. SD D U A SA
X
e. mll bj

If you felt UNCERTAIN about the statement, you would put an 'X" in the U box
on your answer sheet, like this:

0. SD D U __A SA
X
a b 1 d J

Or, for example, you might AGREE with the statement, btut not STRONGLY. If
so, you would put an "X" in the A box, like this:

[ 4

O. SD D U A SA
X
a m ¢ b J

Pay no attention to the little letters under the boxes on your answer sheet.

And, DO NOT WRITE ON THIS QUESTIONNAIRE BECAUSE OTHER STUDENTS WILL HAVE TO
USE IT.




1.

2.

3

4.

Se

6.

1.

8.

9.

10,

11.

12,

13,

14.

PAGE ONE

This teacher asks our opinion in planning work to be done.
SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher keeps order with a fair and firm hand.
SD--STRONGLY DISAGREE D-~DISAGREE U--UNDECIDED A-~AGREE . 8A--STRONGLY AGREE

I get along well with this teacher. '
SD-=STRONGLY DISAGREE D--DISAGREE U-~UNDECIDED A~-AGREE SA--STRONGLY AGREE

I find it easy to talk to this teacher, .
SDwwSTRONGLY DISAGREE De~DISAGREE U-~-UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher never asks trick questions to show how dumb we are.
SDuaSTRONGLY DISAGREE DwsDISAGREE TeoHONEECIDED A-elGREE “BhwnSTROVGLY AGREE

Most of us get pretty bored in this class.
SD=~STRONGLY DISAGREE Dw-DISAGREE TU~-UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher never slaps us or handles us roughly.
SD-=STRONGLY DISAGREE De-DISAGREE U-~-UNDECIDED A--AGREE SA--STRONGLY AGREE

No one daxes talk back to th:le teacher. ' '
SD-S'IRORGLY DISAGREE D--DISAGREE U--UNDECIDEZD A-=AGREE SA--STRONGLY AGREE

This teacher is one of the best I have ever had.
SDe~STRONGLY DISAGREE DeeDISAGREE Uw--UNDECIDED A--AGREE SA--STRONGLY AGREE

I just don't trust thia teacher.
SD--STRONGLY DISAGREE D-~DISAGREE U-URDECIDEH) A-<AGREE SA~-STRONGLY AGREE

It is easy to fool this teacher. ) -
SD==STRONGLY DISAGREE D=~DISAGREE TU-~UNDECIDED A~-AGREE SA--STRONGLY AGREE

This teacher maekes sure WE understand our work. . |
SD-~STRONGLY DISAGREE D--DISAGREE U-~UNDECIDED A--AGREE SX=«STRONGLY AGREE

This teacher often sends boys and girls out of the room as punishment.
SLiw=STRONGLY DISAGREE D~~DISAGREE U~~UNDECIDED A--AGREE SA«-STRONGLY AGREE

This teacher really understands boys and girls my age.

© SD==STRONGLY DISAGREE D--DISAGREE U-~UNDECIDED AswAGREE SA--STRONGLY AGREE




15.
.
17.
18.

19.

22,

23.

24.

27,

28,

PAGE TO

Our feacher is very good at explaining things clearly.
SD==STRONGLY DISAGREE D-«DISAGREE U--~UNDECIDED A--AGREE

Frankly, we don't pey attention to this teacher.
SDw~-STRONGLY DISAGREE De-DISAGREE U--UNDECIDED A--AGREE

This teacher has lost the respect of the class.
SD--STRONGLY DISAGREE D==DISAGREE U--URDECIIED A--AGHEE

Sometimes things "gut out of control" in this class.
SD-«STRONGLY DISAGREE D--DISAGREE U~-UNDECIDED A--AGREE

This teacher certainly knows what he(she) is doing.
SD-=STRONGLY DISAGREE De~DISAGREE U--UNDECIDED A-~AGRER

This teacher often "bawls you ocut" in front of the class.
5D~-STRONGLY DISAGREE D--DISAGR@ U=~UNDECIDED A«-AGREE

This teacher makes it fun to study things. .
SDe«STRONGLY DISAGREE De~DISAGREE U-~UNDECIDED A~-AGREE

SA--STRONGLY AGREE
SA--STRONGLY AGREE
SA--STRONGLY AGREE
SA=-STRONGLY AGREE
SA~-STRONGLY AGREE
SA-=STRONGLY AGREE

SA-=-STRONGLY AGREE

This teacher has some special favorites or "teacher's pets."

SD~~STRONGLY DISAGREE D=-DISAGREE U--UNDECIDED A--AGREE

Our teacher never gives us extra assignments as punishment.

SD-=STRONGLY DISAGREE De~DISAGREE U=<UNDECIDED A--AGREE

SA-~STRONGLY AGREE

SA==STRONGLY AGREE

Tis teacher wants to check our work to make sure we are on the right track.

SD-~-STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A-~AGREE

I really like this class.
SD-~-STRONGLY DISAGREE Dw-DISAGREE U~~UNDECIDED A--AGREE

Sometimes I think this téacher is deaf,.

SD-~STRONGLY DISAGREE D-=DISAGREE U~-~UNDECIDED A--AGREE

This teacher helps us gst the most out of each hour.
SD--STRONGLY DISAGREE De<DISAGREE U--UNDECIDED A--AGREE

This teachier is cool and calm.
SD==STRONGLY DISAGREE Dw~DISAGREE U-=UNDECIDED A--AGREE

SA--STRONGLY AGREE

SA==STRONGLY AGREE

- SA--STRONGLY AGREE

SA=-~STRONGLY AGREE

SA--STRONGLY AGREE




PAGE THREE

29. In this class we fool around a lot in spite of the teacher,
'SD=~STRONGLY DISAGREE D-~DISAGREE U--UNDECIDED A--AGREE SA-~-STRONGLY AGREE

30, When I'm in trouble I can count on this teacher to help.
SD==STRONGLY DISAGREE D--DISAGREE U--~UNDECIDED A--AGREE SA--STRONGLY AGREE

31, This teacher becomes confused easily.
SD=~-STRONGLY DISAGREE D--DISAGREE U-~UNDECIDED A-~AGREE SA--STRONGLY AGHEE

32. This teacher will punish the whole class when he(she) can't £ind cut who
did something bad.

SD=~-STRONGLY DISAGREE De-DISAGREE U-~-UNDECIDED A--AGREE SA~-STRONGLY AGREE

} 33, This teacher thinks clearly.
[ SD==STRONGLY DISAGREE D--DISAGREE U=--UNDECIDED A--AGREE SA=--STRONGLY AGREE

34. Some of the students are smarter than this teacher.
SD-=STRONGLY DISAGREE De=DISAGREE U~-UNDECIDED A--AGREE SA--STRONGLY AGREE

35. This teacher lets us discuss things in class.
SD--STRONGLY DISAGREE D-~DISAGREE U--UNDECIDED A--AGHEE SA--STRONGLY AGREE

36, It is fun to see how mach we can whisper before we get caught.
SD==STRONGLY DISAGREE D-~DISAGREE U-~UNDECIDED A-=-AGREE SA=--STRONGLY AGREE

37. This teacher makes everything seem interesting and important.
SD-~STRONGLY DISAGREE D-~DISAGREE U--UNDECIDED A-~AGREE SA--STRONGLY AGREE

38, I wish I courd get even with thiz teacher.
SD==3TRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE
39. This teacher knows a lot.
SD««STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A~=-AGREE SA--STRONGLY AGREE
40. This teacher is quick to see a new point. |
SD=~STRONGLY DISAGREE D--DISAGREE U-~-UNDECIDED A--AGREE SA--STRONGLY AGREE ‘

41, This teacher is too bossy. i
SD==STRONGLY DISAGREE D--DISAGREE U-<UNDECIDED A--AGREE SA--STRONGLY AGREE {

42. This teacher never gets angry and shouts at us.
l SD-<SiTRONGLY DISAGREE D-<~DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE




a5.

44.

45«

45,

48.

49.

50.

51,

52.

25

24.

25

56

- BAGE POUR

We often complain just to get out of work.
SDu=STRONGLY DISAGREE D--DISAGEEE Uw-UND&CIDED A--AGREE SA~-STRONGLY AGREE

If 1 could get away with it, 1'd sure like to tell this teacher off!
SD=~S3TRONGLY DISAGREE D--DISAGREE U~-UNDECIDED A--AGREE SA--STRONGLY AGREE

-This clasa is noisy and focls around a lot.

SD--STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A--AGREE SA--STRONGLY AGREE

This is the best teacher I have ever had.
SD-~-STRONGLY DISACREE Dw~DISAGREE U=~-UNDECIDED A-~AGREE SA--STRONGLY AGREE

You éan't walk around in this class without permission.
SD--STRONGLY DISAGREE De-DISAGREE U-<UNDECIDED A--AGREE SA--STRONGLY AGREE

It seems that somebody is always getting punished in this class.
SDe=STRONGLY DISAGREE DenDISAGREE U--UNDECIDED A~-AGREE SA--STRONGLY AGREE

I wish I could have this teacher next year.
SD-=-STRONGLY DISAGREE DeeDISAGREE U-~-UNDECIDED A~--AGREE SA~-STRONGLY AGREE

This teacher has lots of fun with us.
SD--STRONGLY DISAGREE D-~DISAGREE U=--UNDECIDED A--AGREE SA~--STRONGLY AGREE

Sometimes just thinking about this class makes me sick.
SD--STRONGLY DISAGREE D--DISAGREE U~-~UNDECIDED A--AGREE SA--STRONGLY AGREE

This teacher makes very careful plans for each day's work.
SDw-STRONGLY DISAGREE D--DISAGREE U--~UNDECIDED A-~AGREE SA--STRONGLY AGREE

This teacher helps students when they have problems with their work.
SD--STRONGLY DISAGREE D-=DISAGREE U--TTNDECIDED A-=AGREE SA--STRONGLY AGREE

Frankly, we just don't obey the teacher in this class.
SD==STRONGLY DISAGREE D--DISAGREE U--UNDECIDED A-~AGREE SA--STRONGLY AGREE

This teacher always takes time to find out your side of a difficulty.
SD=~STRONGLY DISAGREE I~-DiSAGREE U--UNDECIDED A--AGREE SA~--STRONGLY AGREE

This teacher never pushes us or shakes us in anger,
SD==STRONGLY DISAGREE D-wDISAGREE U~-UNDECIDED A--AGREE SA--STRONGLY AGREE
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57 This teacher punishes me for things I don't do.
SDu=STRONGLY DISAGHEE Dw<.DISAGREE U..UNDECIDED A-~AGREE SA~-STRONGLY AGREE

58. This teacher likes to hear students' ideas,
SDw«STRORGLY DISAGREE DwoDISAGREE U~-UNDECIDED A«<AGREE SA-~STRONGLY AGREE

59. '«w¢ bshave well in this class aven when the teacher is out of the room.
SD==STRONGLY DISAGREE D-<DISAGREE U=-UNDECIDED A--AGREE SA--STRONGLY AGREE




University of MINNESOTA

OFFICE OF EDUCATIONAL RESEARCH-MINNEAPOLIS 14

BUREAU OF INSTITUTIONAL RESEARCH
BUREAU OF EDUCATICNAL RESEARCH

March 21, 1962

Dear Teacher:

Encloeed you will find a student inxentony that asks questions about
the students' opinions regarding teachers, schools, classrooms and textbooks.

Please do not be intimidated by these "questiona" for we are fully aware
the student attitudes are not formalated by teachers, schools, classrooms and
textbooks! As a matter of fact, the hypotheses we are testing in this study
concern other factors not related to school as causes for student attitudes,
hence ‘the need for this "information."

However, if anyone is sufficiently naive to think that a student's .
attitude to his teacher is a direct correlate of the behevior of that teacher,
then we would like to assure you that no such person would ever have access
to these data. Apart from that everything will be handled by codes and
machine immediately upon its arrival in this office. It is, therefore,
unidentifiable and is, of course, even in this form, strictly confidential.

We would like this test to be filled ocut by each student in one SMSG
class and also each student in one Control class. (Preferably at the same
grade level.)

You will £ind in each envelope a set of instructions, 80 questionnaires
(enough for two classes) and a self-addressed envelope for returning this
confidential materizl wo this office. '

: There is no time limit on the test for the students. We would like
all testing to be completed before- April 15.

Good luck and many thanks for all your past cooperation.
Sincerely,

E; Paul Torrance, Director
Bureau of Educational Research
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cl

C 12

Teacher Code —
Grades

7 7th grade
8 8th grade
9 9th grade
0___10th grade
1__ 1lth grade
2___l2th grade
0__ _ SMsG

1l Control
Sex:

0___ Boy

1 Girl

This teacher helps us to enﬁoy'mathematics, even if we are not very gocd
at math, *

D D v A SA
) () QO O ()

a k 1 d e

-~ D

My teacher has encouraged this class to think of original eolutions to
mathematical problems.

D D v A SA
() ()y () () ()

J b ¢ n n
In this class we do not pay attention.

() ()y () ()

a d 1 k

SD D U A SA
()
a

This teacher encourages us 1o make guesses at answers before we work
them out.

O O O O )

SD D U A ?A
J b c d e

This teacher tries to find out anything which keeps us from understanding
our work.

() ()y ) ()

a b - c d

SD D . U A sa
()
e

My teacher has encouraged fhis class to discover relationships between
two or more ideas, concepts, or systems of symbols.

SD D U A SA

() () () () ()
3 k 1l m n




C13

C1l4

c15.

C 16

C 17

. C18

C1l9

c 20

ca

This teacher praises the class for good work done.

SD: D U A SA
() )y () () ()

a k c m e
This teacher enjoys discussing mathematics with us in class.
SD D U A

. SA
() () () () ()
.j k. 1 m

This school has sensiblﬁ mles which are easy for most of its atudente
to obey.

SD D T4 T
() ()y O ) ()

a b i m e

‘The textbook we use has problems which help us to try different but

correct solutions to problems.

SD D . T A SA
() ()Y ()Y () ()

J k c d n

In this class the students are not very 1nterested in having 2veryone
understand the material,

() ()y () ()

e d 1l k

SD D U A SA
()
J

My teacher has encouraged this class to think for itself at all times.
sh D U A SA

() () () () ()

a N k 1 d n

In this class we have one of the most uncooperative classes I can
think of.

SD D U - A

SA
() () ) Q) ()
e a 1 k J

-

The textbook we use has helped us to get a good understanding of
mathematics.

SD D U A SA

() ()Y () () ()

J k 1l d e
In this class we like mathematics,

SD D U A SA

() () () () ()

a b c d e




C 22

C 23

C 24

C 25

C 26

C 27

Cc 28

This schocl has a good deal of resource materials for extra stu
and research, '

() ()y () () )

SD D U A ?A
J k 1 m n

This school is not very well cared for and I consider it an unattrative
place for the majority of its students.

SO . . D v A SA
() () () () (

n m c b a

This textbocok could not be blamed if we sometimes do not understand
mathematics.

SD D U A SA
() () () () ()
3 k 1 d e

My teacher has encouraged this class to think of unusual tut correct
solutions to various problems.

SD D U A SA
() () () () ()
8 b c m n

This teacher encouraged us to think of reasons for our errors.

SD D i A SA
() () () () ()
a k c d, n
This school has a staff which is interested in the students' welfare.
SD D U A SA |
() () () () - ()
J b 1l m e

This school would not be my choice if I could choose my school freely.

SD ) U A SA
() () () () ()
e m c b J

C 29 The texthook we use contains problems which encourage us to think

C 30

for ourselves.

() () ()Y ()
J b e m

SD D ' S SA
()
n

In this clase we like to talk about math even when we are not in class.

SD D v A SA
() () ) () ()

a b c d [




C 31 My teacher has encouraged this class to ask questions just out of curiosity.

SD D U A SA
(.) ()Y () () ()
k 1 a

C32 1In thls class we have one of- the most conscientious and hard working
- classes in the school,

SD D U A SA
() () () () ()
a b 1l m e
C 35 My teacher has encouraged this class to ma?e up problems of our .Wm.
SD D U A . SA
() () )y () ()
J k 1l d n

C 34 1In this class we come up ﬁith good ideas for solving problems.
SD. D U A - SA
() () () () ()
5 b 1 d e

C 35 The textbook we use even helps us to "work ahead" of the teacher when
we want to.

SD D U A SA
() )y )y ) ()
a k c d e |
C 36 This teacher makes the lessons interesting for this class.
SD D U A SA
() () () () ()
J k 1 m n

C 37 My teacher does not encourage this class to ask questions concerning
our learnlng'dlfflcultles.

D U - A SA
() () () () ()
e m c k a
C 38 This teacher wants us all to do as well as we can on our examinations.
SD D U A .~ SA
() () () () ()
J k c m n

C 39 fThis tescher has encouraged thls class to think of unnsual uses for
mathematics in real 11fe.

SD D U A SA
O O O O O

ER&C
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C 40 This teacher encourages us to attempt tb. golve problems even if we make

mistakes. . ‘
SD D U A sA F
() () () () () |
J b c d n

C 41 My teachdr has encouraged this class to work out all kinds of possible .
’ solutions, applications, and principles in mathematics. :

s D U A SA
() () () () ()
8 b c d e é
C 42 In this class I like solving problems with my fclassmates.' |
r SD D 1] A SA
() () () () ()

|

?

| J b 1 d n

?

| v

| C 43 'This teacher is very friendly towurds this class.

SD D U A SA
() () () () ()
a b c m n
c 44' This teacher tries to make sure that we all understand our work.
SD P U A . SA g
{) () () () ()
J b 1 d e ;
C 45 The textbook we use contains exercises which are not very interesting !
to work out. ;
SD D U A SA ,
() ;
n d 1 b J

C 46 'This school is helping the majority of its students become good citizens.

SD D U A - SA

() () {) () ()
J k 1 da e

C 47 'his school is organizéd to help students in as many ways as possible.
SD D U A -~ SA

() (y () Q) ()

a b 1 m e

|
| () () () ()

C 48 This school offers extra learning facilities which include a library,
audio-visual a;i.ds, etc.

() () () ()
8 k 1 a

g

SD D U A SA
(
- ]




C 49 My teacher hes encouraged this class to discuss our work with other
people ocuteide of class.

SD D U A SA }
() )y (O ) ()
| a b 1 m n
|
| C 50 This achool does not help students to develop their interests snd abilities.
' SA
() ()y ) ) ()
n m 1 b 2

k SD D U A
[

C 51 My teacher has encouraged this class to find errors cx defects in
- solutions proposed by teacher, textbook or classmates.
L

| SD D 1 A SA

| () () () () ()

| a b 1l m n

’ C 52 The textbhook we use could be much improved upon.
f SD D U A SA

() () () () ()

: e n c k a

C 53 The textbook we use helps us to understand points we did not quite
understand during class.

() () () ()
J k 1l m

)

C 54 My teacher does not encourage this class to think of original mathematics

P SD D U A SA
[ (
e
| problems for ourselves.

SD D U A SA

() () () () ()
n ’.d . ! k a

|
l C 55 My teacher has encouraged this class to read or study unassigned material.
SD D v A SA
} O O O O O
3 k 1 m n
[ C 56 'This school offers its students a wide range of interesting activities
in which they can participate.

() () () ()
J k 1l m

)

SD D v A sA
(
e

C 57 In this class I get a sense of satisfaction at the end of a math period
. because we get things done.




R Acama bl .,

C 58 This teacher loves mathrematics.

SD D 1] A SA
) () () () ()
a k

1l d e

. v ypa

C 59 My teacher has encouraged this class to give up old approaches and
think of new ones to solve problems.

SD D U A SA
() () () () ()
J b c n n
C 60 This teacher tries to be fair to everyone in the class.
SD D U A SA
() () (> () ()
a  k 1l m n
C 61 This teacher heilpa us to profit from our mistakes.
SD D U A SA
() () () () ()
a k c d : e
C 62 This school will do all it can to help .any_student in need of help.
SD D U A SA ’
() () () () ()

J b 1l m n
€ 63 This textbook is hard to understand.

() ¢y () )

n m c b

)

SD D Y A SA
(
a

C 64 1In this class I am helped to understand new mathematical ideas because
of everyone's efforts to work well.

SD D U A SA
() () () () ()
a k 1 d n
C 65 This textbook has diagrams and illustrations which help us to understand
the material.
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C 66 My tsacher has encouraged this claas to work out and have our own
answexrs to problems.

SD D U A SA




P C 67 This teacher encourages us to spot our own mistakes.
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C 68 This school does not make me feel proud to be one of its students.
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C 69 The textbook we use has not helped us to like mathematics.
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C 70 The textkcok we use ':l.e full of interesting and important things to do.
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